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BUTTERS 


MONOTOWER CRANE! 


at Berkeley Nuclear Power Statio 


These cranes are in use by Messrs. John Laing & Son, Ltd. 
AEl-John Thompson in erecting the two Reactors. Their 
complete suitability for such work is very clearly shown— 
the small base area which leaves the site unencumbered, the 
great height of lift and the extensive radius through a full 
circle. The reliability and efficiency of the Butters Mono- 
tower has been established in the shipbuilding industry 
where they have become virtually the standard equipment, 
and in many civil engineering undertakings. 

The cranes at Berkeley are 3 motor, electric, 15 ton models 
with a maximum radius of 125 ft. The towers are 120 ft. 
high and the jib length is 127 ft. 6 ins. 15 tons is handled at 

90 ft. radius, down to 6 tons at 125 ft. 


BUTTERS BROS. & CO. LTD., 


MACLELLAN STREET + GLASGOW, S.I. 
Telephone: IBROX 1141 (6 lines) Telegrams: ‘‘ BUTTERS, GLASGOW.” 
LONDON: THE CRANE WORKS, LONG LANE, HILLINGDON, MIDDLESEX 
BIRMINGHAM: COUNTY CHAMBERS, CORPORATION STREET. NEWCASTLE: 65 QUAYSIDE 


AT EVERY NUCLEAR POWER STATION BUILT OR BUILDING IN BRITAIN 
BUTTERS DERRICK CRANES HAVE BEEN EXTENSIVELY Us 
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Wrong End of a Telescope 


— radio telescope at Jodrell Bank is like 
a child prodigy: it is unique in its powers 
at an early age and it has been put to useful 
work before it was properly ready. The 
parallel can be taken further: it has proved 
a source of embarrassment to its parents, and 
other folk would like to be associated with 
its success. 

When the idea of building a very large 
radio telescope was considered in 1952, the 


estimated cost was £336,000. Manchester 
University and the Professor of Radio 
Astronomy, Dr. A. C. B. Loveil, were 


responsible for this far-sighted project. 
Their faith in the venture was backed by the 
Nuffield Foundation and the Government’s 
Department of Scientific and Industrial 
Research, each agreeing to pay approximately 
half of the cost. As work on the construction 
of the telescope progressed, however, so the 
cost mounted. Last year the total was put 
at £700,000. This increase arose largely 
from a necessary change in the design. It 
was originally thought that the surface of 
the 250 ft diameter bowl could be made of 
wire netting stretched over a frame, but later 
the decision was taken to substitute steel 
sheets, bent to shape, because they could 
provide a more accurately shaped bowl. 
Thus, the weight increased and the whole 
structure had to be made more robust. 

The financial accountability for the work 
was severely criticised by the Committee of 
Public Accounts last year, following the 
setting up of a committee of inquiry by the 
DSIR, the Nuffield Foundation, and Man- 
chester University. A good deal of publicity 
was given to this affair in August last year, 
but it was soon overshadowed by the excep- 
tionally valuable work which the telescope 
was able to do in tracking Sputnik I. The 
telescope was not finished but it was rushed 
into service. That is a matter of history 
now—and a piece of history which the DSIR, 
the Foundation and the University can 
regard with pride. 

There is still a balance of £130,000 to be 
paid on the capital cost, and this amount 
has to be found by the University. This is 
a decision of the Treasury, based on a 
recommendation of the Committee of Public 
Accounts. There is now a suggestion from 
America that the United States would be 
prepared to make a grant of all or part of 
this amount to the University. If such a 
grant were offered, there is little doubt that 
the University would accept it, and provided 
there were no strings attached to the grant 
it would not differ, in principle, from the 
original grant of £200,000 made by the 


Nufficld Foundation. The general direc- 
tions of the use of the telescope would remain 
with Professor Lovell and Manchester Uni- 
versity. 

Is it surprising that many people feel that 
this outstanding British achievement should 
remain wholly British—in responsibility and 
credit for its conception, design, construction 
and cost? It is easy to understand the 
feeling of hurt to national pride if the 
Americans were to have to contribute to 
its final cost, though one admires their 
generosity. Not that there would be any- 
thing exceptional or extraordinary in such a 
grant from the United States—universities 
have on many occasions accepted money to 
assist their work (Rockefeller and Carnegie 
grants, for example)—and no one thinks 
any the worse of the universities when they 
accept it. 

The DSIR originally agreed to pay half 
the capital cost, with a maximum of £200,000. 
In the end, it appears that they have paid 
£360,000, i.e., just over half the final cost. 
Even the original decision represented the 
biggest single grant ever made by the DSIR 
for a special research. No extra allocation 
of money was given to the Department, who 
had therefore to find the grant out of their 
total vote for grants for special researches at 
universities. As a result, other projects were 
forced back in the queue or were struck out 
altogether. Such a decision, on a project 
that was by no means certain to succeed, 
would not have been easy for an industrial 
board of directors; it must have been very 
difficult for a Government committee. 

The sorry tale of increasing cost must be 
regretted. But it need not blind us to an 
appreciation of the imagination—and courage 

which the DSIR and the Nuffield Founda- 
tion showed in supporting a venture which 
few people understood, even if they had 
known about it, at the time. If it had 
turned out to be a failure—as it might have 
done—the Department would have been 
roundly condemned for misusing public 
money. But it is not a failure; it is a 
striking success, giving us a power to look 
into the heavens which we lost to the United 
States years ago because a high-powered 
optical telescope would have been stymied 
by the cloud and fog of England. So let us 
give praise where it is due. The Department 
tock a risk in making the grant. If they 
and other Government departments believe 
that, win or lose, they will none the less get 
no credit for their courage, then the tempta- 
tion to play safe in the future will be 
irresistible. 
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Cover Picture.—While the naval fighter of to-day 
has a near-sonic performance and is comparable 
in size to a Second World War bomber, it still has to 


take-off from, and land on, a carrier deck of 


limited dimensions. In the Royal Navy’s Scimitars, 


approach speeds are kept down by the use of 


* blown” flaps—air being ducted from the Avon 
compressors over the top surface of the flap to 
increase lift. 
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Plain Words 


I got quite a kick out of the news that we had 
licked the Russians at football. Though I 
don’t follow sport at all closely, I felt this 
was another crack at the super-race theory. 
We have different super races from time to 
time, but the Russians are the latest. Ever 
since the Sputniks started going up like 
prices, the Russians have been enthroned as 
public oracles. Like Caesar’s wife—the one 
in current favour—they can’t do a thing 
wrong. 

There’s always someone for us to feel 
inferior to. Not long ago it was the Germans. 
They were bloody marvels: they had rebuilt 
their country from scratch entirely on their 
own—apart from a trifling contribution of 
foreign capital; their workers would bash 
on for 18 hours a day on a meagre ration of 
pickled cabbage; they never had strikes; and 
their engineering products, though half the 
price of ours, were twice as good—or so it 
was said. Now it’s Italian styling. All 
the motor-car correspondents drool over 
Italian bodies—motor-car correspondents | 
said—and now we even have Italians to 
design our own homely cars. 

Someone’s got things all wrong. There are 
50 million people in this island and there’s 
at least a couple who can do a thing or two— 
besides me that is. I’m all for giving credit 
where it’s due: the Russians, the Americans, 
the Karamojans and the Serbs have all done 
some clever things—that artificial limb the 
Russians have which works off the electrical 
impulses of the nervous system is pretty 
smart—but there’s no need to carry recog- 
nition too far. Reminds me of a young man 
who was called to a War Office Selection 
Board. They asked us all to name as many 
Russian generals as we could—it was the 
time of the Stalingrad battle—presumably to 
see if we read the papers. This chap listed 
about 25. They must have thought he was 
on the verge of adulation. He didn’t get a 
commission. The works of men are splendid 
—all men, here and everywhere. But when 
a scepticist of things we do ourselves is 
combined with fashionable crazes for things 
that others do, then it’s time we got the 
situation in perspective. 

A few weeks ago, | was complaining about 
the way we put up posters to pat ourselves 
on the back. It’s another symptom of the 
same disease. We've plenty to feel confident 
about, without artificial bolsters. Though 
the Russians have got all that territory, 
they’ve only four times as many people as we 
have, and having them within easy reach 
of one another is much more convenicnt. 
It’s not talk we want to cheer us up, but 
realisation of the facts. 

CAPRICORN 


Weekly Survey 
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Power Conference for a Divided World 


At Sessions of the International Executive 
Council of the World Power Conference held at 
Montreal last month, three new member coun- 
tries, Peru, the Federation of Rhodesia and 
Nyasaland, and Uganda were elected, bringing 
the total membership to fifty-three. An applica- 
tion for membership from Nigeria is to be consi- 
dered at the next meeting of the International 
Executive Council. 

In view of this expansion of membership the 
decision to postpone consideration of applica- 
tions for admission from the People’s Republic 
of China (Peking) and from the Republic of 
China (Formosa) must, from the technical 
point of view, be considered unfortunate. The 
USSR and the European Iron Curtain countries 
are members of the Conference and Mr. A. S. 
Pavlenko of the USSR was at Montreal elected 
a vice-chairman of the council in succession to 
Mr. G. A. Hathaway of the USA. While 
September, 1958, was scarcely a suitable time 
for the election of the * two Chinas ” it is clearly 
desirable that the membership of such inter- 
national technical organisations should be as wide 
as possible, and it may be hoped that at the next 
meeting of the International Executive Council 
to be held at Rome in June, 1959, the political 
situation will be such as to permit a decision 
to be taken. 

This council meeting will be followed by a 
sectional meeting in Madrid in June, 1960, and 
at Montreal the chairman of the Australian 
National Committee announced that the Sixth 
(Plenary) World Power Conference will be held 
in Melbourne in October, 1962. 


Flowers in the Desert 


Since | September the French oil giant, the 
Compagnie Francaise des Petroles, has been 
quoting a price for Saharan crude oil at the 
Algerian port of Philippeville. At present the 
quantity of oil passing through the port is small 
but the possibilities for the future are enormous. 
Under a law passed in 1957 the vast Southern 
Territories of the Sahara were associated with 
adjoining territories of French Sudan, Niger 
and Chad as one administrative region. The 
intensive search for oil really dates from the 
creation of the BRP (Bureau de Recherches de 
Petrole in 1945. The first discovery in the 
Sahara was made by CREPS (Compagnie de 
Recherches et d’Exploitation de Petrole au 
Sahara) early in 1956, when the Edjele field was 
discovered. 

Before this long and arduous searches had 
taken place in the inhospitable Saharan terri- 
tories. From 1953 to 1955 some 30,000 million 
francs was spent on prospecting and drilling 
work before any oil was discovered. Royal 
Dutch/Shell has a 35 per cent interest in CREPS. 
In recent practice no foreign concern has been 
granted more than a 49 per cent interest in any 
permit area. Permits are granted for five years 
and are renewable for two similar periods. 
The applicant must surrender half the territory 
on the first renewal and a quarter of the remainder 
on the second renewal. The new French Oil 
Law is expected to provide for 50 year con- 
cessions with 50-50 profit sharing. 

The Edjele field is now being exploited and 
plans are in hand for a 24 in pipeline through 
Tunisian territory to Gabes. CREPS hope to 
start exporting from this field in 1960. The other 
big Saharan field, Hassi Messhoud, was located 
at the end of 1956 by SNREPAL (Societe 
Nationale de Recherches et d°Exploitation des 
Petroles en Algerie). The first oil from this 
field reached Philippeville in January via a 
temporary 6 in pipeline to Touggourt and thence 
by rail. A 24in pipeline over 600 miles long 
is now being constructed to Bougie on the 


Mediterranean. 


The future of the Sab; 
oilfields depends on a successful s. ttlement of 
the Algerian dispute. If de Gaulle can Teach 


a quick solution the fruits of success will be rich 
indeed. 


Skids Under Ships 


Although Lloyds Register Shipbuilding Returns 
for the quarter ended September, 1958, show that 
the output of the industry in terms of tonnage 
launched and completed is being maintained at 
about the quarterly average for the past three 
years of 350,000 tons, anxiety is now being 
expressed regarding the current order position 
particularly as regards dry cargo vessels and the 
smaller types of merchant ships. Overall, the 
tonnage of work in hand at the end of September 
totalled 2,299,133 gross tons, while tonnage 
preparing, that is ships for which plans have 
been approved or material ordered, but which 
have not been commenced totalled 1,641.70] 
tons. These two figures together represent 
nearly three years’ launchings and the total order 
book of United Kingdom yards at 6 million gross 
tons valued at £860 million represents over four 
years’ work. 

In the year ended September, 1958, however. 
new orders received amounted to 638,684 gross 
tons but against this must be set cancellations of 
405,560 gross tons leaving the net addition to 
order books of only 233,124 tons. In view of 
the size of the order book, some reduction may 
well prove an advantage in improving the com- 
petitive strength of the British industry. The 
trouble arises, however, from the fact that orders 
are by no means evenly spread over the different 
classes of ship and some yards are reported to 
have only about six months work in hand, 
Moreover, the Shipbuilding Conference declared 
recently that in the present state of uncertainty 
in the shipping industry, there could be a serious 
curtailment of the tonnage on order and yet to 
be laid down. They pointed out that if it had 
not been for inclusion in the new order figures 
of several large tankers for which provisional 
orders had been placed some time ago, cancella- 
tions in the past year would have considerably 
exceeded new orders. 

Most foreign countries, with the notable 
exception of Japan, showed a record tonnage 
under construction in September, 1958, and 
unless there is a marked improvement in the 
world level of new orders for ships, it is clear 
that an era of greatly intensified competition is 
likely to set in. Having regard to the high 
level of tonnage at present laid up, a large 
increase in orders appears unlikely in the imme- 
diate future. While many British shipbuilders 
have started modernisation schemes, the rate of 
development has in many cases been slowed 
down by the volume of work on hand. If the 
British industry is to prove fully competitive in 
the next few years such schemes must be pressed 
ahead and the labour force must revise its present 
attitude to restrictive practices. 


Subversive Aluminium Suspected 


There comes a point in the history of most new 
commodities when the rapid rate of expansion 
which some of them achieve in their early years 
gives place to a more humdrum rate of 4 or 5 per 
cent per annum which (taking, say, a five year 
moving average) is characteristic of many of the 
older commodities. The main reasons are 
probably the cessation of major displacement of 
older competing materials in uses hitherto sup- 
plied by them and the slowing down of develop- 
ment of completely new uses. It is too early to 
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whether aluminium has reached this point 
history or whether the present set-back and 
idle pot lines are merely the temporary result of 
the general recession, especially in the USA. 
jn favour of the latter view are the existence of 
fields of potential use still largely unexploited, 
such as agriculture, furniture and to some extent 
rolling stock and of many others, such as motor 
vehicles, Where enormous increases in consump- 
tion would be possible if certain technical 
changes were made. 

Meanwhile, however, even small inroads into 
the markets held by traditional suppliers cause 
far more irritation and concern than would be 
the case in times of expanding sales. Moreover 
when the disruption comes from Russia it is 
sthaps natural, though in this case probably 
wrong, that political motives should be imputed. 
in 1957 imports of Russian aluminium into the 
United Kingdom were 15,449 tons out of total 
imports of 192,666 tons (about 8 per cent) and 
in the first 8 months of 1958 the corresponding 
percentage fell to about 7-3. The Canadian 
producers, the main suppliers to the British 
market, applied for an anti-dumping duty, but 
the upshot has been that the Russian Govern- 
ment has given assurances to the Board of 
Trade that exports to the United Kingdom in the 
current year would not exceed 15,000 tons. It 
is, of course, difficult to assess Russian motives 
but it seems unlikely that Russia has any large 
export surplus of aluminium and probable that, 
in the light of past analogies, she periodically 
requires additional foreign exchange and tends 
to sell whatever commodities are most readily to 
hand in order to get it. Otherwise one has to 
assume a degree of lack of co-ordination between 
Government agencies improbable even for 
Russia to square, for example the dislocation 
caused in South East Asia by Russian exports 
of tin with the supposed Russian desire to win 
friends and influence people in Indonesia. It is 
only fair to add that Mr. N. V. Davis of Alumi- 
nium Limited has been reported to take a dia- 
metrically opposite view, namely that Russian 
aluminium has been “deliberately priced at 
7 per cent to 8 per cent under the market and 
timed to disrupt the industry at its weakest 
points.” 
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Collaboration on the Danube 


The Hungarian News and Information Service 
reports that Hungary and Czechoslovakia are 
to co-operate in building hydro-electric power 
stations on the 105 mile stretch of the Danube 
running between the two countries, from Bratis- 
lava to Czechoslovakia to the Nagymaros bend 
in Hungary. The first barrage is to be erected 
in the Nagymaros bend; design work will begin 
next year and construction will take place between 
1961 and 1965. When he announced the agree- 
ment early this month, the Hungarian Deputy 
Premier stated that building of the Nagymaros 
Power Siation is the first step in joint exploitation 
of the Danube and will be followed by further 
investments. 

The importance of the Danube as an inter- 
national waterway has declined in some respects 
since the war owing to the elimination of grain 
and oil traffic from Rumania to Western 
Europe, though this has been to a large extent 
counterbalanced by the growth in trade between 
the Danube countries and the USSR. That the 
latter recognises the importance of the river as 
an international waterway was shown by the 
signing ten years ago of the Soviet-sponsored 
Danube convention at Belgrade, which affirme 
the principle of freedom of navigation for the 
riverside states, while excluding Great Britain 
and France who were signatories of the 1921 
Paris convention. However, the occupation 
of Austria and the successive political disputes 
between the USSR and Yugoslavia have hitherto 
prevented full international co-operation in the 
exploitation of the river. 

The present agreement between Czechoslovakia 
and Hungary may therefore be the forerunner 
of further international co-operation both in 


the development of hydro-electric resources and 
of navigation, though experience in the last 
ten years is not encouraging as to the extent to 
which such co-operation is likely to be achieved. 


Maker Meets User 


Manufacturers of scientific instruments continue 
to display the lively and imaginative attitude to 
the marketing of their products which has, 
since the war, made them stand out among 
companies making capital goods. They have 
made a number of successful experiments in 
co-operation between themselves, including the 
collective marketing of non-competing products 
in overseas markets. The emphasis is now 
shifting into maker-user relations, and the 
Scientific Instrument Manufacturers’ Association 
of Great Britain (SIMA) are holding their 
forthcoming annual convention at Harrogate, on 
6 to 9 November, entirely on this theme. 

SIMA’s president, Raymond Barrington Brock, 
emphasised that this was a convention of a very 
new kind, designed “* to get the views of a large 
body of big instrument users representing a 
majority of those engaged in research and 
production ” in selected industries. The major 
industrial groups represented are iron and steel, 
oils and chemicals, textiles and fibres, and fuel 
and power. These basic industries are vitally 
concerned with instrumentation and each _ is 
sending experts to stimulate discussion. They 
will include representatives from the British 
Iron and Steel Research Association, the British 
Rayon Research Association, the Atomic Energy 
Division cf GEC, the Central Instrument 
Section of ICI, the Research and Development 
Department of DCL, Esso Petroleum and Shell 
Research Company, United Steel Companies, 
the Wool Industries Research Association and 
the Research Laboratories of the Central 
Electricity Generating Board. 

One most interesting feature of the convention 
is that no papers will be read. Talks will be 
organised in panels under SIMA chairmen, 
with the maximum of informality and freedom 
for the expression of personal views. These will 
cover laboratory instrumentation, plant instru- 
mentation, instruction manuals, installation and 
servicing, automation and development trends. 
The aim is to bring the user and the maker 
together in order to generate a closer mutual 
understanding of the problems connected with 
instrumentation, and to ensure that both sections 
take a very active part. 


Common Market Fashion Note 


The European Economic Community is now 
established by treaty, and yet idea of the 
Free Trade Area, to be built around the Euro- 
pean Common Market, continues to make 
heavy weather. The meeting at Paris last week 
once again showed the reluctance of the French 
to commit themselves to any line of procedure 
which would either make their adjustment to 
the European Common Market or the dis- 
mantling of their tariff barrier any more 
difficult. 

While Europe halts on the brink of a further 
stage in economic integration, progress is 
reported from Central America. A_ report 
has been issued by the Economic Commission 
for Latin America summarising progress which 
has been made over the last seven years towards 
regional unity by five countries bordering on the 
Caribbean. Plans have now been worked out 
to make El Salvador, Costa Rica, Guatemala, 
Honduras and Nicaragua an integrated economic 
unit. A treaty was recently signed creating a 
free trade zone and an agreement to co-ordinate 
industry on a regional basis. The agreement was 
steered by a committee composed of the Ministers 
of Economy of these countries established in 
1951. The treaty, which came into operation 
this summer, covers a long list of raw materials 
and manufactured goods. 


559 
Letters to the Editor 


SHAW’S ALPHABET 


Sir, Dr. E. H. Bateman, among many other 
statements which he does not wish to be taken 
seriously, says in his letter published on page 496 
of your issue of 17 October: * if rendered in 
Basic English, this letter would be 57 per cent 
shorter.” 

It is hard to see how this could be relevant, 
even if true, but those who know anything about 
Basic English know well that the limited 
vocabulary and limited grammar of Basic 
English impose upon the writer a great deal of 
descriptive writing. For instance, ** shaving ” 
is ruled out, but “taking hair off the face ” 
gives the same meaning by description. 

At any rate, may I challenge Dr. Bateman: 
£50 to your favourite charity if he can, to your 
satisfaction, render his letter into Basic English 
and save any of its length. Moreover, he will 
find that Basic English is a very helpful medium 
for stimulating clear thinking. Perhaps he will 
take a better view of your article on Bernard 
Shaw’s alphabet after his exercise ! 

Yours faithfully, 
I. J. PITMAN. 
House of Commons, 
London, S.W.1. 
27 October, 1958. 





ENGINEERING DESIGN 
CONFERENCE 


On 12 November, the Council of Industrial 
Design, in collaboration with the Birmingham 
Exchange and Engineering Centre, is sponsoring 
a one-day conference, “ Industrial Design and 
the Engineering Industries,” at the Centre’s 
headquarters, Stephenson Place, Birmingham. 
The conference will be the first of its kind to be 
held in the United Kingdom. Chairman of the 
conference will be Mr. Whitney Straight, 
vice-chairman of Rolls-Royce Limited and a 
member of council, CoID. The opening address 
will be by the Rt. Hon. Lord Mills, Minister 
of Power, who will speak on * The National 
Importance of Good Industrial Design.” 

The aim of the conference is to study the 
role of industrial design in relation to the 
engineering industries, and it will be attended by 
an invited audience of senior executives drawn 
chiefly from Midlands engineering companies. 
The conference will discuss what steps should 
be taken to improve the form and function of 
engineering products; it will consider how best 
to make use of the services of industrial designers 
and how to encourage an appreciation of 
appearance design among those already employed 
in the engineering trades; and will examine the 
introduction of some training in industrial 
design into engineering courses and the training 
of industrial designers for the engineering 
industries—for with world-wide competition 
good industrial design can be the deciding 
factor and be responsible for a sale, even when 
all other specifications have been observed. 

In addition to Lord Mills, the following will 
address the conference: Mr. G. S. C. Lucas, 
director and chief electrical engineer, British 
Thomson-Houston Company Limited, on 
‘Industrial Design Within AEI™; Mr. Louis 
Schuler, managing director of L. Schuler A/G, 
Goeppingen, Germany, on “ The Appearance 
Design of Power Presses*’; Mr. Misha Black, 
member of council, CoID, on “ The Role of 
the Industrial Designer *’; and Dr. E. W. Seward, 
technical director of W. and T. Avery Limited, 
on * The Engineer and the Industrial Designer.” 
The conference will end with a talk by Sir 
Gordon Russell, director of the CoID, on 
** The Role of the Council of Industrial Design.” 
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Piant and Equipment 


PRECISION RADAR 


HEIGHT 


One of the important functions of a radar 
installation is finding the exact height of 
approaching aircraft. In civil applications, 
aircraft are willing to broadcast their height as 
indicated by their own altimeter. In military 
operations, however, the situation is different. 
It becomes necessary to determine the height of 





unco-opcrative objects at altitudes up to 60,000 ft 


at distances of 250 miles. Such accuracy puts 
severe demands on the mechanical design of an 
aerial system. 

A new height-finder, type S244, has recently 
been produced by Marconi’s Wireless Telegraph 
Company Limited, Chelmsford, Essex. As with 
previous radar height-finders, the measurement 
of the angle of tilt of the aerial when it is pointing 
at the selected target is the basic means whereby 
the altitude is determined. However, when it is 
remembered that at a distance of 200 miles, 
2,000 ft corresponds to only 6 minutes of arc, 
and that this in its turn corresponds to about 
0-2in movement in 10ft of any aerial sup- 
porting structure, it will be clear that it is imprac- 
ticable to eliminate the framework perturbations 
caused by wind loading or the inertia of the 
reflector, unless the structure is made impossibly 
stiff or heavy. 

In the type S244, the vertical angle of the 
aerial is measured, not with respect to the sup- 
porting framework, but relative to the ground. 
The general arrangement of the height-finder 
is shown in the illustrations. Within the lower 
part of the central enclosure, a stable frame- 
work is housed which carries a bearing ring 
that has been levelled to an accuracy of a few 
seconds. Two rods rest on the bearing ring and 
extend up to the pivotal point of the aerial 
system, a distance of about 40 ft. The rods are 
linked at the top to the body of the synchro 
providing the electrical output that indicates the 
angle of the aerial. Thus a parallelogram linkage 
is formed and the reference line on the synchro 
body is maintained parallel to the lower bearing 
ring, and so accurately horizontal. The rotor of 
the synchro pivots with the aerial. 

The absolute height accuracy obtained with 
this system is better than 1,700 ft at 150 miles, 
and the light design made possible by this 


-FINDER 


system of angle measurement allows rapid 
slewing and nodding. The result is that height 
information can be supplied to a number of 
plan position indicators (PPI’s) in turn at the 
rate of IS per minute—more than twice the 
rate of earlier models. 

The aerial is a linear array consisting of a 
cylindrical-parabolic reflector 40ft long by 
7ft wide, with slotted waveguide feed. The 
reflector forms the front surface of a deep- 
section aluminium honeycomb structure which 


Hydraulic mechanisms are used for 
slewing and nodding the aerial of the 
height-finder. The ram for the latter 
motion is visible behind the reflector. 


The reflector has a paraboloidal cyl- 
inder surface and a honeycomb struc- 
ture provides lightness with rigidity. 


is light but rigid. The weight of the reflector is 
13 cwt and the total weight of the aerial 14 tons. 
The pivot mount incorporates a bearing assembly 
that is capable of withstanding a dead load of 
10 tons, plus the overturning moment of winds 
of up to 120 knots on the reflector. A hydraulic 
control system controls the rotation. 

As will be seen from the illustration, a hydrau- 
lic ram effects the nodding movement through a 
pair of forks. These are located so as to minimise 
the deflections of the reflector due to point 
loading. The reflector is supported on an open 
frame structure, which is mounted on top of the 
pivot mount. This structure, in addition to 
supporting the reflector, carries the oscillating 
gear; it is designed to withstand the overturning 
moment arising from a wind force of 120 knots. 
Slewing always takes place with the reflector 
vertical, thus cutting down its radius of gyration 
about the vertical axis. A hydraulic drive is 
used for slewing. 

The aerial is normally mounted on a three- 
legged tripod of a height suitable for the particu- 
lar location. The transmitter receiver is housed 
in a building adjacent to the tripod and is con- 
nected to the aerial by waveguide. The whole 
of the waveguide radiating element is enclosed 
in a pressure-tight housing, which can be pres- 
surised sufficiently for the waveguide to with- 
stand a working power of 5 MW. 

The whole sequence of events for controlling 
the height-finder has been made as short as 
possible, with passage to each phase of operation 
made as automatic as possible. The general 
sequence is as follows. 

The operator on a plan position indicator is 
equipped with a control that enables him to label 
electronically any target shown on his display. 
In practice, this means that he positions a strobe 
mark—a small square or circle generated on his 
screen—over the target selected; a small joystick 
is fitted to his control panel for the purpose. 
This can be done on a number of PPI’s indepen- 
dently and the height-finder can be made to take 
each strobe position in turn for height assessment. 
When the height-finder is switched automatically 
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to a PPI, information 


particular 
contained in the strobe data is used to turn the 
height-finder to the correct bearing, while the 
range information in the strobe data is used to 
set the correct angle of nod of the aerial and to 
provide an identifying strobe on the range-height 


the angle 


display. The angle covered by the nodding of 
the aerial is automatically limited in accordance 
with the known range of the target. 

When the height-finder has come to the correct 
bearing, the aerial will execute a single up-and- 
down cycle (nod cycle), at the end of which it 
will carry on automatically to the bearing indi- 
cated by the next PPI strobe position. During 
the slew period the height data will be obtained 
and passed back to the first PPI. 

Using the Marconi fixed-coil range-height 
display unit type SD 1050, which is a_ floor 
mounting console, the height operator is equipped 
to take height readings rapidly and to transmit 
them instantaneously to the associated PPI 
display operators. By means of a_ joystick 
control on the desk of his console, the height 
operator can adjust the position of a horizontal 
split strobe line so that it exactly bisects the 
target response on his display. By pressing a 
button he can automatically transmit the height 
reading to the position requiring it. 

The transmitter employed is the type SR 1000, 
which is a completely self-contained and compact 
cabinet containing an S-band transmitter of 
3 MW peak power output and an efficient receiver 
chain. The latter contains a pulse-length dis- 
criminator device that ensures that any incoming 
pulses having durations greater than the trans- 
mitter pulse length are, whether they bear a 
coherent relationship to it or not, subject to 
severe attenuation. Thus relief is provided from 
a wide variety of pulse interference and jamming, 
and also protection is given against permanent 
echoes and general clutter. 
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n many palletised handling systems there 
I remains only one purely manual operation, the 
building up of the pallet loads in suitable bonded 
form. This work can now be done on a semi- 
automatic pallet loader made by W. and C. 
Pantin Limited, Centre Drive, Epping, Essex. 
The loader assembles the containers on the 
pallets in a pattern-form controlled by the 
operator. It will deal with weights up to 
1,0001b per layer, with a maximum of 3,000Ib 
per pallet. Full stack height is 70 in, including 
the pallet, which can be from 4 to 6} in high, 
and from 36 in to 50 in long or wide. 

Pallets are loaded into the pallet dispenser 
section of the machine in stacks (usually of 10), 
by fork-lift truck. This unit then moves pallets 
singly to transfer chains, which traverse it to 
a lift platform, and it is thus raised to the 
loading position. Containers are received by 
a conveyor line, and arranged in rows on a ball 


IN-LINE GEARBOX 


An in-line quadruple-reduction gearbox extends 
the range available from the Link Belt Company, 
Prudential Plaza, Chicago I, Illinois, USA, to 
ratios as high as 2217: 1. Shown in the illus- 
tration, this apparatus consists of simple helical 
gears running in ball and roller bearings, and 
enclosed in a cast-iron housing. There are 13 
ratios in the series, from 195 to 2217: 1, and 
five drive sizes with torques up to 36,000 lb-in. 
Automatic splash lubrication is used. 


Quadruple reduction gearbox 
for ratios up to 2217:1. 
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LOADING PALLETS 


transfer table by the operator, according to the 
pattern required for stacking. They are then 
pushed sideways by the operator on to an 
accumulation table, from which they flow by 
gravity to the loading apron. When the operator 
has a full layer assembled on the apron he presses 
a push button, causing the apron to withdraw 
and deposit the load on the pallet below. While 
the apron is going through its cycle, the operator 
can continue to form the layer pattern; this is 
the purpose of the accumulation area, which is 
quite small, as the apron cycle is short. 

As soon as the pallet has received a layer of 
containers it is lowered automatically through 
a distance equal to the height of the layer, and 
the apron returns to take up another layer of 
containers. When the full load is on the pallet 
it descends to the discharge chains and is carried 
out of the machine. At the same time an empty 
pallet is brought in, and the cycle re-commences. 





VARIABLE SPEED MOTOR 


An electric motor with a speed range of 100 to | 
has been developed by Mr. C. H. Brunt of the 
Armature Manufacturing Company, Rushbank 
Electrical Works, Middleton Road, Oldham, 
and was awarded a gold medal at the Brussels 
International Inventors exhibition. To obtain 
the result the motor is made up of two armatures 
in tandem; each armature and its associated 
stator forming a two-pole single-phase repulsion 
motor. Both ends of all the stator windings 
are brought out to a terminal board, making it 
possible to use the same motor on different 





voltages and on single, two or three phase 
supplies by changing the connections to suit. 
The speed is varied by rotating the brushes using 
a hand wheel for the purpose, and direction 
reversal is carried out by reversing the field 
without having to change any connections. 
The brushes are short-circuited and earthed. 
The speed range obtained is from 45 to 6,000 
r.p.m. with peak torque developed at 3,000 r.p.m. 
Motors have so far been made of 5 and 8 h.p. 
but it is understood that 2 and 50 h.p. machines 
are to be designed. 


ELECTRIC 
PALLET TRUCK 


The battery-driven electric pallet truck shown in 
the illustration is pedestrian controlled and can 
have either manual or power operation of the 
hydraulic lift. It is being made by Wessex 
Industries (Poole) Limited, Dolphin Works, 
West Street, Poole, Dorset, with a variety of 
chassis and body designs for loads up to about 
10cwt. It is claimed to be particularly useful 
in confined spaces. The power unit is completely 
enclosed in a single fabricated housing containing 
the motor with an automatic brake on the 
armature, reduction gearing, controller and 
steering head. The driving wheel has a bonded 
solid-rubber tyre. 


Battery electric pallet truck with hand or power lift. 











All the operator has to do with the 
Pantin pallet loader is to arrange 
the containers to suit the stacking 
pattern. Loading is automatic. 


MACHINING 
GIRDER ENDS 


Machining the ends of fabricated girders often 
involves interrupted cutting, with welds and 
welding scale in the cutter path, and a robust 
machine is necessary. William Asquith Limited, 
Halifax, have introduced a new milling machine 
which is specially designed for the purpose, 
and the accompanying illustration shows one 
of the machines at work at Dawnays Limited, 
Welwyn Garden City. 

A 20 h.p. motor drives the cutter spindle 
through steel cored V-ropes, and alternative 
pulleys give a choice of speeds of 870, 760 or 
655 r.p.m. Screw adjustment of the motor 
enables the V-ropes to be tensioned quickly 
and easily when pulleys are changed. The 
spindle nose is bored British Standard for 
5,4 in milling spindle, and a drawbolt is provided 
for locking the cutter in its working position. 
A 3in adjustment on the spindle enables the 
depth of cut to be set as required. 

There is a vertical traverse of 6 ft, the drive 
being from a 3 h.p. two-speed motor mounted 
on the slide. Horizontal traverse, which has a 





Machine for milling the ends of fabricated girders. 


total movement of 10 ft, is driven in the same 
way, and both traverses have speeds of 30 in 
and 60in a minute. Alternative pulleys enable 
either traverse to run at 40 and 80in a minute. 
A small self-contained motorised oiling unit is 
fitted to give automatic lubrication. Telescopic 
metal covers protect the traverse bedways and 
horizontal feed screw from damage by swarf. 
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Continuing Plant and Equipment 





SPARK TESTER 


for 
CABLE INSULATION 


A spark tester for checking the insulation of 
cables has been produced by the Addison 
Electric Company Limited, 10/12 Bosworth 
Road, London, W.10. Its main feature is that 
the high voltage generator is located inside the 
same case as the test clectrode, and both may be 
mounted at some distance (30 ft maximum) from 
the control cabinet, to which they are connected 
by a low voltage cable. The test voltage is 
variable between zero and 25 kV and is indicated 
by a built-in meter. Selector switching allows 
the relay to operate either in a latching mode, 
that is requiring hand cancellation of a fault 
indication, or in a self cancelling mode wherein 
each fault will merely operate the signal relay 
once. 

Owing to the fast response of the circuit the 
electrode head has been kept to 3 in in length, 
allowing the detection of closely spaced faults. 
Wire speeds past the head may be up to 60,000 yd 
per hour for sizes up to 4$in diameter. The 
maximum rate of the repetition relay signal is 
200 per minute, and the maximum speed of the 
counter is 800 per minute in the standard version. 
The electrode head measures 4in by 3in by 
12in and weights 6lb. The control cabinet is 
22 in by 10$in by 10$in and weighs 20 lb. It 
will operate from 110V or 250V; 40/60 cycle 
supplies. 
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HOBBING HEAD 


To the range of equipment offered for use with their | sodel HV24 
universal hobbing machine, W. E. Sykes Limited Terminal House, 


Grosvenor Gardens, London, S.W.1, now announce the addition of g 
larger capacity tangential feed hob head. 
The new equipment enables a considerably greater shaft icngth to be 


accommodated in the hob head when producing worms with integral 
shafts than has previously been possible. This maximum shaft length 
varies according to the length of the worm, but with a typical worm 
8in long the maximum is 17in. This compares with the previous 
maximum shaft length of 6% in without detriment to the accuracy and 
surface finish obtainable. 

The HV24 hobber will produce gears and other toothed forms up to 
24 in in diameter, 15 in face width and 24 D.P. Climb or normal down 
feed hobbing methods may be used, and 12 hob speeds are available. 
from 60 to 176 r.p.m. 


RUBBER 
DOORS 


Flexible rubber doors can save both time and 
maintenance costs in a factory, and improved 
versions are now available from Superbuilt 
Products Limited, Bell Works, Harefield, Middle- 
sex. The framework of these doors is of bright 
mild steel and is suspended by hinges at the top 
only; at the bottom a jin diameter ball acts as 
a pivot bearing. To keep the doors in the open 
position all that is necessary is to release the 
retaining arms which removes any risk of strain- 
ing the return springs. These latter act in com- 
pression and can be adjusted by a nut. There 
are window panels in each door. 


Hob head enabling shaft lengths up to 17 in to be accommodated. 











The flexible rubber doors are suspended by hinges at the top; at the bottom they pivot on a ¥ in ball. 


N all-steel guillotine with a capacity of 3 in 

mild steel has been produced by F. J. Edwards 
Limited, 359/361 Euston Road, London, N.W.1. 
It is shown in the accompanying illustration. 
The main members are of steel plate, welded 
to form a rigid unit. The end frames have large 
12 in gaps, enabling strips of unlimited length 


POWER GUILLOTINE 


Mild steel plate up 


to 3 in thick and 
any length can be 


cut in this guillotine. 


to be sheared, in several cuts. An eccentric 
adjustment is provided for positioning the steel 
plate top beam for trimming and strip cutting. 
A chute delivers cut plate clear of the back of 
the machine. 

The solid steel bedplate is of full depth and 
has a table to support the plate being cut, the 
surface being ribbed to facilitate hand- 
ling of the plate and allowing narrow 
material to be lifted. The table is 
adjustable for setting the lower blade. 

The drive is totally enclosed and consists of a 
worm reduction gear. An electrically-actuated 
pneumatic multiple disc clutch and brake unit 
transmit the power from a high-speed flywheel 
to the worm shaft. The machine is controlled 
by a remote foot-operated switch, and is fitted 
with a “ High-Slip” 15 h.p. motor, to make 
the most of the flywheel energy released 

The machine has a fully automatic hold-down 
consisting of a number of hydraulic plungers, 
each individually operated, allowing even clamp- 
ing of all kinds of plates The operator is 
protected from the blades by a “clear view” 
fence, which together with the hold-down plun- 
gers, affords complete safety. Complete front 
and precision back gauges are provided with 
ranges of 36in and 24 in respectively. The 
net weight of the machine is 10} tons, and for 
shipping purposes the size of the case is 62 in 
by 87 in by 100 in. 
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COMPENSATING BATTERY VOLTAGE 


Anelectronic system for restricting the variations 
that can occur In battery voltages between the 
charged and uncharged conditions has been 
developed by the Siemens and General Electric 
Railway Signal Company Limited, East Lane, 
North Wembley, Middlesex. Primarily for rail- 
way signalling apparatus, it is in use in the 
company’s CTC installations. 

The principle of the apparatus is that groups 
of counter-e.m.f. cells are brought into circuit 
at three pre-selected voltages during the rise of 
battery voltage on charge, and are short circuited 
at three slightly lower voltages during discharge 
(the difference being of the order of one or two 
volts). Control of the switching is effected by 
pentode valves which conduct and energise relays 
when their anode voltage (derived from the main 
battery) attains certain values relative to a fixed 
reference voltage applied to the grids. 

The accompanying diagram shows the circuit 
for one of the switching channels. The main 
and reference voltage batteries are connected in 
opposition, and assuming a 48-cell main (50 V 
nominal) battery, the reference battery would be 
45 V and the grid voltage would be 5 V positive 
with respect to full negative. The grid is, how- 
ever, held normally negative to the cathode by 
connecting the latter to a point in the heater 
resistance chain, which can be adjusted to set 


NON-SLIP 
PULLEYS 


Freedom from belt slip coupled with a long 
life are the claims made for a new pulley wheel 
now being marketed by the Cork Manufacturing 
Company Limited, Langite Works, South 
Chingford, London, E.4. The wheels are made 
from Langitex, a high density material which is 
unaffected by oil or grease. Sizes up to 24 in 
diameter and thicknesses up to 34in can be 
supplied from unjoined material. Larger sizes 
can be built up. It is also possible to supply 
Langitex tyres in strip or ring form to fit over 
other wheels. 


HIGH SPEED 
DUMPER 


A medium size high speed dumper, the D5, is 
announced by the Chaseside Engineering Com- 
pany Limited, Hertford. It has two-way steering 
and controls, ten speeds in both directions, 
positive hopper discharge and a payload of 
13,500 Ib. Power is provided by a four cylinder 
Fordson diesel engine which develops 61-5 h.p. 
at 2,250 r.p.m. The engine drives through a 
clutch, constant-mesh box, transfer box and a 
two-speed (vacuum operated) rear axle. The 
hopper can be tilted hydraulically to an angle 
of 70 in less than 6sec. The all-weather cab 


gives all-round visibility and there are lights for 
night working. 





up the conditions required in each channel. 

As the main battery voltage rises on charge, 
the increasing difference between main and refer- 
ence ‘battery voltages reduces the negative grid 
bias and eventually allows sufficient anode 
current to flow to energise relay Z, so that by the 
closing relay contact Zl, a circuit is made 
through contactor operating coil CZ. The con- 
tactor contacts then open, causing the first group 
of counter-e.m.f. cells to be brought into the 
supply circuit. When the main battery voltage 
falls, the counter-e.m.f. cells are short circuited 
at a valve current of about 2 mA. 

The two other channels, each controlling two 
more counter-e.m.f. cells, operate in the same 
manner, although the switching-in action takes 
place at successively higher main battery voltage 
levels as governed by the settings of the cathode 
bias potentiometers. Yellow indicator lamps 
are illuminated when the counter-e.m.f. cells are 
in circuit, and blue lamps continuously prove the 
integrity of the heater circuits. 

Long life of the components is ensured. 
Virtually no load is imposed on the reference 
battery, for even if the grids are driven positive 
by the rising main battery voltage, the grid 
current taken by each valve is only a fraction of 
a milliamp. The valves are run at much below 
their normal anode and heater ratings. 
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Circuit for restricting battery voltage 
variations. (Showing one channel only). 


PHOTO-PRINTER 


The Dyflex desk photo-printer made by Remington Rand Limited, 12/14 
Clipstone Street, London, W.1, was shown for the first time at the recent 


Business Efficiency exhibition at Manchester. 


One of the claims for 


the machine is that it can employ the three commonly used processes— 


direct copy, transfer and dyeline—as well as reflex. 


It can handle both 


single and double-sided originals and also books. 
The machine has a print area of 13 in by 16 in (double foolscap). It 
is equipped with automatic time exposure control, vacuum operation 


to ensure contact and a cooling system. 


controlled. 


Light intensity can be hand 


BATCH OR PRODUCTION HONING 


Manufactured by A. A. Jones and Shipman 
Limited, Narborough Road South, Leicester, 
under licence from the Micromatic Hone 
Corporation, Detroit, Michigan, USA, the 
honing machine illustrated herewith is designed 
to fill the gap between machines for the large 
mass production shop and the small producer. 

The machine has a maximum stroke of 12 in 
and will accept work of up to 14 in diameter. 
It is so designed that it is possible to install a 
basic machine and then add, at any time, addi- 
tional features which increase the degree of 
automatic operation. As a basic unit the 
machine has hydraulic operation, with manual 
feed and manual compensation for stone wear. 
To this unit can be added automatic feed control 
and wear compensation, automatic sizing, and 
automatic work handling. 


This Jones and Shipman 14 in honing 
machine is designed for medium-sized shops. 





= ; 4 
Yr ol 


FORTY-SEVEN YEARS OF GENERATION 


Two generators at the Keighley power station 
have now completed 47 years of continuous 
service, during which time the only attention 
they have received has been regular lubrication 
and two skimmings of the commutators. Their 
duty today is that of battery charging, as indeed 
it was in 1911 when they were supplied by 
Crompton and Company, now Crompton Parkin- 
son Limited. The generator ratings are 300A 


at 46 V and they are driven by a 460V d.c. 
motor mounted on the same bedplate, as shown 
in the accompanying illustration. 

As a result of a fault one winter (1938) the 
set was used to excite the main alternators for 
the whole winter season. More recently they 
were employed to dry out the windings of a 
turbo alternator that had been snowed up in the 
Pennines for three weeks. 


Forty-seven years of battery charging is the record of this Crompton set. 
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EXHIBITIONS AND CONFERENCES 


This list, in chronological order, appears in the last issue of each month. Events 
noticed for the first time and alterations of dates, places, etc., are indicated by an 


asterisk (*). 


For details of events not included below, reference should be made 


to ENGINEERING, 29 August, page 276, and 26 September, page 422. Organisers 
are invited to send particulars of coming events to the Editor. 


Automatic Merchandising Convention and 
Exhibition, National.—Sun., 2 Nov., to Wed., 
Nov., at Kiel Auditorium, St. Louis. 


Offices: 7 S. Dearborn Street, Chicago, Ill., 
USA. 

Canadian National Packaging Exposition, 
Seventh.—Tues., 4 Nov., to Thurs., 6 Nov., 


in the grounds of the Automotive Building, 
Toronto. Organised by the Packaging Asso- 
ciation of Canada, | St. Clair Avenue West, 
Toronto 7, Canada. 

Bottling Exhibition, 12th International.— 
Tues., 4 Nov., to Thurs., 13 Nov., in Paris. 
Exhibition offices: 28 Rue Louis-le-Grand, 
Paris, 9e. 

Mechanical Handling ——es International. 

Wed., 5 Nov., to Thurs., Nov., in Paris. 
Apply to the Salon de . Manutention, 
40 Rue du Colisée, Paris, 8e. 


Packing and Distributing Exhibit, 11th Inter- 
national.—Wed., 5 Nov., to Thurs., 13 Nov., 
in Paris. Exhibition Offices: 40 Rue du 
Colisée, Paris, 8e. 

Motor Show, 40th International.—Wed., 
5 Nov., to Sun., 16 Nov., in Turin. Offices: 


Corso Galileo Ferraris 16, Turin, Italy. 


Scientific Instrument Manufacturers’ Associa- 
tion of Great Britain (SIMA), Convention.— 
Thurs., 6 Nov., to Sun., 9 Nov., at the 
Majestic Hotel, Harrogate. Association's 
offices: 20 Queen Anne Street, London, W.1. 
Tel. LANgham 4251. 

Scottish Electro-Heat and Productivity —_ 
bition.—Mon., 10 Nov., to Fri., 14 Nov., 
Kelvin Hall, Glasgow. Organised under "the 
auspices of the South of Scotland Electricity 
Board, 351 Sauchiehall Street, Glasgow, C.2. 
Tel. Glasgow Douglas 9955. 


PUBLIC WORKS 


Public Works and Municipal Services Congress 
and Exhibition—Mon., 10 Nov., to Sat., 
15 Nov., at Olympia, London, W.14. 
Organised by the Municipal Agency Ltd., 


70 Victoria Street, London, S.W.1. Tel. 
ViCtoria 9132. 
Combustion Engineering Association, Annual 


Conference.—Tues., and Wed., 11 and 12 


Nov., at the Royal Hotel, Scarborough. 
Association's offices: 6 Duke Street, St. 
James’s, London, S.W.1. Tel. WHItehall 
5536. 


*Industrial Design and the Engineering Industries, 
Conference.—Wed., 12 Nov., at the Birming- 
ham Exchange and Engineering Centre, 
Stephenson Place, Birmingham 2. Spon- 
sored by the Birmingham Exchange (Tel. 
Birmingham Midland 1914) and the Council 
of Industrial Design, 28 Haymarket, London, 


S.W.1. Tel. TRAfalgar 8000. 
Cycle and Motor Cycle Show.—Sat., 15 Nov., 
to Sat., 22 Nov., at Earl’s Court, London, 


S.W.5. Organised by the British Cycle and 
Motor Cycle Industries Association, Ltd., 
The Towers, Warwick Road, Coventry. Tel. 
Coventry 62511. 


*Precision Measuring Equipment and Engraving/ 
Milling Machines Exhibition.—Mon., 17 Nov. , 
to Sat., 22 Nov., at the Grand Hotel, C haring 
Cross, Glasgow, C.3. Organised by Taylor, 
Taylor and Hobson Litd., "—_—, Street, 
Leicester. Tel. Leicester 20134. 

*Electrical Techniques in Medicine and Biology, 
1ith Annual Conference.—Wed., 19 Nov., to 
Fri., 21 Nov., at the Pick-Nicollet Hotel, 
Minneapolis 1, Minn., USA. Sponsored by 
the Institute of Radio Engineers, the American 
Institute of Electrical Engineers, and the 
Instrument Society of America. Apply to the 
Institute of Radio one, | East 79 Street, 
New York 21, USA 





Electronic Computer Exhibition: Associated 
Scientific Symposium.—Mon., 24 Nov., to 
Thurs., 27 Nov., at Teddington. Organised 


by the National Physical Laboratory, 
Teddington, Middlesex. Tel. Molesey 1380. 
British Institute of Management, 1958 National 
Conference.—Wed., 26 Nov., to Fri., 28 Nov., 
in Brighton. Theme: ‘ The Cc hallenge of 
Change.” Institute offices: 80 Fetter Lane, 
London, E.C.4. Tel. HOLborn 3456. 
*Provision of ae Electrical Installations in 
—Thurs., 27 Nov., 
at 2.30 and s. 30 p.m., at the Institution's 
headquarters. Organised by the Institution 
of Electrical Engineers, ae place, Victoria 
Embankment, London, W.C.2. Tel. TEMple 
Bar 7676. 
*Aslib Conference.—Thurs. and Fri., 
28 Nov., in Sheffield. 
3 Belgrave Square, London, S.W.1. (Tel. 
BEL gravia 5050.) Apply to the hon. sec. 
Northern. Branch: Miss E. Boddy, The 
Retreat, Tideswell Lane, Eyam, near Sheffield. 


Electronic Computer Symposium and Exhibition. 
—Fri., 28 Nov., to Thurs., Dec., at 
Olympia, London, W.14. Apply to Radio 
Communication and Electronic Engineering 
Association, 11 Green Street, London, W.1. 
Tel. MAYfair 7874, 

National Boat Show, 11th Annual.—Fri., 
28 Nov., to Sun., 7 Dec., at the Nationai 
Guard Armory, Seattle. Organised by the 
Northwest Marine Industries, Inc., Marina 
Mart, 1500 Westlake Avenue North, Seattle. 

National Power Show (Exposition of Power 
and Mechanical Engineeriag).—Mon., 1 Dec., 





: 27 and 
Organised by Aslib, 


to Fri., 5 Dec., in the New York Coliseum, 


New York. Organised by the International 
Exposition Co., 480 Lexington Avenue, 
New York 17 


*British Products Exhibition.—Tues., 2 Dec., to 
Fri., 5 Dec., in the Sports Palace, Havana, 
Cuba. Apply direct to the British Embassy, 
Apartado 1069, Havana, Cuba; or to the 
Commercial Relations and Exports Depart- 
ment, Board of Trade, Horse Guards Avenue, 
ve S.W.1. Tel. TRAfalgar 8855, ext. 
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*British Institute of Radiology, Annual Congress 
and Exhibition.—Thurs. and Fri., 4 and 5 
Dec., at Church House, Great Smith Street, 
London, S.W.1. Organised by the Institute, 
32 Welbeck Street, London, W.1. Tel. 
WELbeck 6237. 


Smithfield Show and Agricultural Machinery 
Exhibition.—Mon., 8 Dec., to Fri., 12 Dec., 
at Earl’s Court, London, S.W.5. Apply to 
the exhibition manager, Smithfield Show 
Joint Committee, 148 Piccadilly, London, 
W.1. Tel. GROsvenor 4040. 

*Electronic Digital Computers and Their 
Industrial Applications, Conference.—Wed., 

Dec., in the Department of Mathematics 
College of Technology, Birmingham. Fee £2. 
Apply to the registrar, College of Technology, 
Gosta Green, Birmingham 4. Tel. Aston 
Cross 3611. 


POWDER METALLURGY 


*Powder Metallurgy of Ceramic-Metal Mate- 
rials, Symposium.—Tues. and Wed., 16 and 
17 Dec., at Church House, Great Smith 
Street, London, S.W.1. Organised by the 
Powder Metallurgy Joint Group of the Iron 
and Steel Institute and the Institute of Metals. 
Apply to the Institute of Metals, 17 Belgrave 
Square, London, S.W.1. Tel. BELgravia 
3291. 

American Association for the Advancement of 
Science.—Fri., 26 Dec., to Wed., 31 Dec., 
at Washington, D.C., USA. Offices of the 
Society: 1515 Massachusetts Avenue N.W., 
Washington 25, D.C., USA. 

Boat Show, Fifth National.—Wed., 31 Dec., 
to Sat., 10 Jan., 1959, at Olympia, London, 
W.14. Organised by the Ship and Boat 
Builders’ National Federation, 205 Regent 
Street, London, W.1. Tel. REGent 1108. 

Great Western Boat Show.—Fri., 9 Jan., to 
Mon., 19 Jan., 1959, at the Great Western 
Exhibit Buildings, Los Angeles. Apply to 
Show Management, 142 South Fairfax, 
Los Angeles, Calif., USA. 

Reliability and Quality Control in Electronics, 
Fifth National Symposium.—Mon., 12 Jan., 
to Wed., 14 Jan., 1959, at the Bellevue- 
Stratford Hotel, Philadelphia, Pa., J 
Apply to Mr. R. Brewer, Research Labora- 
tories, General Electric Co., Ltd., Wembley, 
Middlesex. Tel. Arnold 1262. 

Nuclear Fuel Cycles, Symposium.—Thurs. and 
Fri., 22 and 23 Jan., 1959, in London. 
Organised by the Institute of Physics (one of 
the constituent bodies of the British Nuclear 
Energy Conference). Offices of the Institute: 
47 Belgrave Square, London, S.W.1. Tel. 
BELgravia 6111. 

Heating and Air Conditioning Exposition, 14th 
International.—Mon., 26 Jan., to Thurs., 
29 Jan., 1959, at the Convention Hall, 
Philadelphia. Organised by the International 
Exposition Co., Inc., 480 Lexington Avenue, 
New York 17, USA. 

Canada Farm and Industrial Equipment Trade 
Show.—Wed., 28 Jan., to Sat., 31 Jan., 
1959, at the Coliseum, Exhibition Park, 
Toronto. Offices: 40 Wellesley Street East, 
Toronto 5, Ontario, Canada. 

Montreal National Salon of Agriculture, 
Seventh.—In February, 1959, at the Show 
Mart, Montreal. Offices: 152 Notre Dame 
Street East, Montreal, Canada. 

Hardware Trades Fair, International.—Mon., 
2 Feb., to Fri., 6 Feb., 1959, at Olympia, 
London, W.14. Organised by Universal 
Exhibitions, 74 Holland Park, London, W.11. 
Tel. PARK 7360. 

Iron and Steel Industry in India, Symposium.— 
Wed., 4 Feb., to Sat., 7 Feb., 1959, at 
Jamshedpur. Organised by the National 
— Laboratory, Jamshedpur 7, 
ndia. 


CONTRACTORS’ PLANT 


*Building Machinery and Contractors’ Plant, 
Third International Fair for.—Sat., 7 Feb., to 
Sun., 15 Feb., 1959, at Basle. Apply to 
Dr. G. Kindhauser, c/o Brun & Co. A.-G., 
Nebikon, Lucerne, Switzerland. 


*New Digital Computer Techniques, Specialist 
Discussion Meetings.—Mon. and Tues., 
16 and 17 Feb., 1959, at the Institution’s 
headquarters in London. Organised by the 
Measurement and Control Section of the 


Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, London, 
W.C.2. Tel. TEMple Bar 7676. 


*Hoteliers, Caterers and Catering Equipment 


Exhibition, Second.—Wed., 18 Feb., to 
Fri., 27 Feb., 1959, at Bingley Hall, Bir- 
mingham. Exhibition offices: 71 Broad 


Street, Birmingham, 15. Tel. Midland 8073. 
Miami International Boat Show, 18th Annual.— 
Fri., 20 Feb., to Wed., 25 Feb., 1959, at 


Miami. Offices: 615 S.W. Second Avenue, 
Miami 36, Florida, USA. 

Automatic Vending Exhibition, First Inter- 
national.—Mon., 2 Mar., to Thurs., 5 Mar., 
1959, at the Royal Horticultural Society's 
Old Hall, Vincent Square, London, S.W.1. 
Organised by Contemporary Exhibitions 
Ltd., 40 Gerrard Street, London, W.1. 
Tel. GERrard 4951. (Change of title, dates 
and venue.) 

Smallwares Trade Fair, Sixth.—Mon., 2 Mar., 
to Fri., 6 Mar., 1959, at the Hotel Metropole, 
Brighton. Organised by Trade and Tech- 
nical Exhibitions Ltd., 1 Dorset Buildings, 
Salisbury Square, London, E.C.4. Tel. 
FLEet Street 1555. 

*Concours General Agricole.—Tues., 3 Mar., to 
Sun., 8 Mar., 1959, in Paris. Apply to the 
Commissariat du Concours General Agricole, 
72 Rue de Varenne, Paris 7e. 

*Agricultural Machinery Exhibition, Inter- 
national.—Tues., 3 Mar., to Sun., 8 Mar., 
1959, at the Exhibition Grounds, Porte de 
Versailles, Paris. Organised by the Union 
des Exposants de Machines et d’Outillage 
Agricoles, 95 Rue Saint Lazare, Paris 9e. 

*Ideal Home Exhibition.—Tues., 3 Mar., to 

n., 30 Mar., 1959, at Olympia, London, 
W.14. Organised by Associated Newspapers 
Ltd., 161-163 Queen Victoria Street, London, 

C.4. Tel. FLEet Street 6000. 

Chesapeake Bay Boat Show, Fifth Annual.— 
Fri., 6 Mar., to Wed., 11 Mar., 1959, at the 
Fifth Regiment Armoury, Baltimore. Offices: 
1006 Cathedral Street, Baltimore 1, Mary- 
land, USA. 

*Nylon Fair, Fourth National.—Mon., 9 Mar., 
to Fri., 13 Mar., 1959, at the Royal Albert 
Hall, London, S.W.7. Organised by Trade 
Fairs and Promotions Ltd., Drury House, 
Russell Street, London, W.C.2. Tel. TEMple 
Bar 3422 

Electrical Engineers’ Exhibition, 
Tues., 17 Mar., to Sat., 21 Mar., 1959, at 
Earl’s Court, London, S.W.5. Sponsored 
by the Association of Supervising Electrical 


Eighth.— 


Engineers, 23 Bloomsbury Square, London, 
W.C.1. (Tel. LANgham 5927); and organised 
by the’ Electrical Engineers (ASEE) 
Exhibition, Ltd., 6 Museum House, 25 
Museum Street, London, W.C.1._ Tel. 
MUSeum 3450. 

Atom Fair and Nuclear Congress.—Sun. 


5 April, to Fri., 10 April, 1959, in the Public 
Auditorium, Cleveland. Organised by the 
International Atomic Exposition Inc., 117 
South 17th Street, Philadelphia 3, Pa., 
USA. Co-ordinating body: Engineers’ Joint 
Council, 29 West 39th Street, New York 18, 
USA. 


World Fishing Boat Congress, Second.—Sun., 
5 April, to Fri., 10 April, 1959, at the head- 
quarters of the Food and Agriculture 
Organisation of the United Nations (FAO), 
Rome. Apply to that organisation. 


RADIO AND ELECTRONICS 


*Radio and Electronic Component Show.— Mon., 
6 April, to Thurs., 9 April, 1959, at Grosvenor 
House, Park Lane, London, W.1. Organised 
by the Radio and Electronic Component 
Manufacturers’ Federation, 21 Tothill Street, 
London, S.W.1. Tel. ABBey 4226. 

Co-ordination Chemistry, International Confer- 
ence on.—Mon., 6 April, to Sat., 11 April, 
1959, in London. Sponsored by the Inter- 
national Union of Pure and Applied Chemis- 
try. Organised by the Chemical Society, 
Burlington House, Piccadilly, London, W.1. 
Tel. REGent 0675. 

*Engineered Casting Show.—Mon., 13 April, to 
Fri., 17 April, 1959, at the Sherman and 
Morrison Hotels, Chicago. Sponsored by 
the American Foundrymen’s Society, Golf 
and Wolf Roads, Des Plaines, Ill., USA. 


Engineering Exhibition (22nd Engineering, 
Marine, Welding and Nuclear Engineering 
Exhibition).—Thurs., 16 April, to Thurs., 
30 April, 1959, at Olympia, London, W.14. 
Organised by F. W. Bridges and Sons, Ltd., 
Grand Buildings, Trafalgar Square, London, 
W.C.2. Tel. WHItehall 0568. 

Packaging Exhibition (EUROPAK 
Tues., 21 April, to Tues., 
Amsterdam. Offices: 
Amsterdam, Holland. 

*Corrosion Exhibition.—Mon., 27 April, to 
Thurs., 30 April, 1959, at the Royal Horti- 
cultural Society’s new hall, Greycoat Street, 
London, S.W.1. Organised by Corrosion 
Technology, Leonard Hill House, Eden 
Street, London, N.W.1. Tel. EUSton 5911. 

*Agricultural Exhibition.—Sun., 3 May, to 
Sun., 10 May, 1959, at Frankfurt. Organised 
by Lep Transport Ltd., Sunlight Wharf, 
Upper Thames Street, London, E.C.4. 
Tel. CENtral 5050. 

National Industrial Production Show of Canada. 
—Mon., 4 May, to Fri., 8 May, 1959, in the 
Exhibition Park, Toronto. Sponsored by 
the Canadian Welding Society, the Canadian 
Council of Foremen’s Clubs, and the Ameri- 
can Society of Mechanical Engineers (Ontario 
Section). Managers: E. M. Wilcox, Ltd., 
19 Melinda Street, Toronto, Canada. 

Instrumentation and Computation in Process 
Development and Plant Design, Symposium.— 
Mon., 11 May, to Wed., 13 May, 1959, in 
London. Organised by the Institution of 
Chemical Engineers, the Society of Instru- 
ment Technology and the British Computer 
Society. Address of the Institution of 
Chemical Engineers, 16 Belgrave Square, 
London, S.W.1. Tel. BELgravia 3647. 

*Liquid Fuels Conference, Second.—Mon., 
11 May, to Thurs., 14 May, 1959, at Torquay. 


1959).— 
28 April, 1959, in 
Tesselschadestraat 5, 
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Theme: ‘ Major Develop. ent 
Fuel Firing, 1948 to 1959 Organi 
the Institute of Fuel, 18 Devo by 


London, W.1. Tel. LANgi n 7124 


Photo Fair, International.—Mon., 11 Ma: 
Sat... 16 May, 1959, at Ol, mpia, ia 
W.14. Apply’ to British Organisers ‘Ler 
52 Grafton Way, London, Wi Ty, 
EUSton 7930. a 

Heating, Ventilation and A 


Cc Onditioning, 


International Conference.—Mon., 25 5 May, t 

ed., 27 May, 1959, in Pari Organised by 
the Institut Technique du Batiment et Pri 
Travaux Publics, 6 Rue Pau! _ 


Valéry, Paris 16e. 


*Hospital Equipment and Medical Services 
Exhibition, International.—Mon., 25 May, to 
Sat., 30 May, 1959, at Olympia, London, 


W.14. Sponsored by the Institute of Hos. 
pital Administrators, who will hold their 
annual meeting at Olympia during the Period 
of the exhibition, and The Hospital. The 
Institution of Hospital Engineers, also, wil 
hold their annual meeting at Olympia during 
the period of the exhibition. Organisers: 
Contemporary Exhibitions Lid., 40 Gerrard 
Street, London, W.1. Tel. GERrard 4951. 
National Education and Careers Exhibition,— 
Mon., 25 May, to Thurs., 4 June, 1959, at 
Olympia, London, W.14. Organised by the 
National Union of Teachers. Exhibition 
offices: Hamilton House, Mabledon Place, 
London, W.C.1. Tel. EUSton 2442. 


Business Efficiency Exhibition, 46th.—Mon,, 
25 May, to Thurs., 4 June, 1959, at Olympia. 
London, W.14. Organised by the Office 
Appliance and Business Equipment Trades 
Association, 11-13 Dowgate Hill, Cannon 
Street, London, E.C.4. Tel. CENtral 1771, 

German Handicrafts and Trade Fair.—Wed., 
27 May, to Sun., 7 June, 1959, in Munich. 
Offices: Theresienhdéhe 14, Munich 12, Ger- 
many. Agent: Mr. Neven du Mont, 123 
od Mall, London, S.W.1. Tel. WHitehall 
8211. 


*British Trade Fair in Lisbon.—Fri. 
Sun., 14 June, 1959. Including an All- 
British Motor Show. Organised by the 
Federation of British Industries, 21 Tothill 
Street, London, S.W.1. Tel. WHItehall 6711, 
(Additional information.) 

*Bath and West Agricultural Show.—Wed. 
3 June, to Sat., 6 June, 1959, on the Show 
Site, Yeovil. Organised by the Bath and 
West and Southern Counties Society, 3 Pierre- 
pont Street, Bath. Tel. Bath 3010. 

*Chemical Exhibition, Fifth 


, 29 May, to 


International.— 


Thurs., 18 June, to Mon., 29 June, 1959, at 
the Exhibition Grounds, Porte de Versailles, 
Paris. Agents in United Kingdom: Butler's 
Advertising Service Ltd., 22 St. Giles High 
Street, London, W.C.2. Tel. TEMple Bar 
5905. 


a Highland Show.—Tues., 23 June, to 
26 June, 1959, in Aberdeen. Organised 
= “the Royal Highland and Agricultural 
Society of Scotland, 8 Eglinton Crescent, 
Edinburgh 12. Tel. Edinburgh Central 6106. 
*Royal Show.—Tues., 7 July, to Fri., 10 July, 
1959, at Kidlington, near Oxford. Organised 
by the Royal Agricultural Society of England, 
35 Belgrave Square, London, S.W.1. Tel. 
BELgravia 5323. 

*British Fair of Industry and Commerce, Second. 
—Fri., 10 July, to Sat., 25 July, 1959, at Belle 
Vue, Manchester. Organised by Belle Vue 
(Manchester), Ltd., Belle Vue Gardens, 
Manchester 12. 


MINING MACHINERY 


Shaft Sinking and Tunnelling, Symposium.— 
Wed., 15 July, to Fri., 17 July, 1959, at 
Olympia, London, W.14. Organised by the 
Institution of Mining Engineers, 3 Grosvenor 
Crescent, London, S.W.1. Tel. BELgravia 
3691. 

Packaging Exhibition, Sixth.—Tues., 8 Sept., 
to Fri., 18 Sept., 1959, at Olympia, London, 
W.14. Organised by Provincial Exhibitions, 
Ltd., City Hall, Deansgate, Manchester. 
Tel. Deansgate 6363. 


*Textile ee Third International Exhibi- 


tion of.—Sat., 12 Sept., to Mon., 21 Sept., 
1959, in Milan. Italy. United Kingdom 
firms should apply to Textile Recorder 
(Machinery and Accessories) Exhibitions 


Ltd., Old Colony House, South King Street, 
Manchester 2. 


*European Machine Tool Exhibition.—Sat., 
12 Sept., to Mon., 21 Sept., 1959, in Paris. 
Apply to the Machine Tool Trades Associa- 
tion, Brettenham House, Lancaster Place, 
London, W.C.2. Tel. TEMple Bar 3606. 

ASTM Third Pacific Area National Meeting. 
—Week commencing Sun., 13 Sept., 1959, at 
the Sheraton Palace Hotel, San Francisco, 
Calif., USA. Organised by the American 
Society for Testing Materials, 1916 Race 
Street, Philadelphia, Pa., USA. 

Perth Royal Agricultural Show.—Sat., 26 Sept., 
to Fri., 2 Oct., 1959, in Perth. Organised by 
the Royal Agricultural Society, 9 Howard 
Street, Perth, Western Australia. 

Plastics Industry International Fair (** Kunst- 
stoffe 1959 °’).—Sat., 17 Oct., to Sun, 
25 Oct., 1959, at Diisseldorf. Organised by 
the Nordwestdeutsche Ausstellungs Gesell- 
schaft m.b.H. (NOWEA), Ehrenhof 4, 
Diisseldorf, Germany. 

International Clean Air Conference and Exhibi- 
tion.—Tues., 20 Oct., to Fri., 23 Oct., 1959, 
in Seymour Hall, London. Organised, in 
celebration of its diamond jubilee, by the 
National Society for Clean Air, Palace 
Chambers, Bridge Street, London, S.W.1. 
Tel. TRAfalgar 6838. 

*Chemical Industries 9 27th.—Mon., 
30 Nov., to Fri., 4 Dec., 1959, at New York 
Coliseum, New York. Organised by the 
International Exposition Co. 480 Lexington 
Avenue, New York 17, USA 
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Companies in the News 


Strike While the Stocks are High 


“The world is over-suppiied with nickel; the 
company has had to reduce output; and your 
wages are the highest in Canada; therefore there 
is no justification for granting a wage increase. 
This is a sample of the commonsense which was 
put forward by the chairman of the Conciliation 
Board to the workers of the International Nicke! 
Company of Canada, who have been on strike 
since 14 September. The strike, which would 
create a shortage if continued for sufficiently 
jong, has in fact commenced in a time of plenty, 
for, despite its reducing output three months 
ago to a rate of 200 million Ib a year, which is 
only two-thirds of full output capacity, the com- 
pany have accumulated a stock of nickel sufficient 
to satisfy demand for at least seven months. 

The chairman of the company, Dr. J. F. 
Thompson, can already see signs of an end to 
the present recession in America, and when this 
occurs it is most probable that the world con- 
sumption of nickel will continue to increase. 
The Manitoba project is going ahead at full pace. 
Ffforts are being concentrated on one of the two 
mines for which hydro-electric power is pro- 
mised for April 1960 and . om which output 
should commence the same y.cr. The company 
have confidence that there will be a sufficiently 
large market for the nickel, though not so large as 
to create a world shortage. Development of new 
uses for nickel is continuing and there is appar- 
ently great confidence in its value in stainless 
steels, the producers of which are investing large 
amounts of money in anticipation of the increased 
demand which will accompany the end of the 
recession. 

If the strike at INCO was inevitable, then it 
has probably come at the least awkward moment 
for the company, a fact that surely has lessened 
the chance of the workers being granted a wage 
increase. A successful future for INCO and 
nickel seems assured; for the present they will 
continue to sell from stock until the strike has 
been settled. After that they will attempt to 
stimulate consumption and to satisfy the increas- 
ing demand which they hope will result therefrom. 


Future of the Motor Cycle 


The chief engineer of the Enfield Cycle Company 
Limited, Mr. R. A. Wilson-Jones, who is chair- 
man of the Automobile Division of the Institution 
of Mechanical Engineers, traced the history of 
his company in his chairman’s address, under the 
title * Years of Development.” His training was 
at the City and Guilds College, South Kensing- 
ton, where he took the mechanical engineering 
course, and at the Daimler Company in Coventry, 
where he did a post-graduate course. In 1925 
he joined the Enfield Cycle Company after short 
periods with a firm of agricultural engineers, 
with the Rover Company and the BSA Company, 
where his enthusiasm for motor-cycles found an 
outlet. 

The paper traces the development of Enfield 
motor-cycles in some considerable detail, con- 
centrating particularly on engines and _ trans- 
missions. Looking ahead, Mr. Wilson-Jones 
foresees a continuation of the present trend 
towards enclosed machines, such as their Dream- 
liner, which was built experimentally in the 
1950's, to demonstrate the effect of enclosure 

on the performance and fuel consumption of a 
normal, medium-powered motor-cycle.”’ This 
showed that the machine with the fairing and the 
rider sitting upright was a shade faster than 
without the fairing and the rider lying flat on 
the tank. There were also improvements in 
acceleration and in fuel consumption. No pro- 
tective clothing proved necessary, except a crash 
helm« Mr. Wilson-Jones anticipates that the 


fully closed machine will be designed as a whole 
instead of as a machine plus a fairing, enabling 
‘considerable economies to be made in pro- 
duction and finishing costs.” The difficulties 
of operating a kick starter in an enclosed machine 
will probably lead to electric starting. An 
advance is likely in the use of two-stroke engines, 
single or twin, in sizes up to 300c.c. capacity, 
‘** which will give ample speed for most people.” 
Only for really high-speed machines will four- 
stroke o.h.v. twin engines of 500 to 700 c.c. capa- 
city continue to be used. 

There will be other changes: road wheels 
may decrease in size a little more and fuel tanks 
may move to a pannier position either side of the 
rear wheel. The difficulty of assessing correctly 
the proportion of the braking effort to be applied 
to the front and rear wheels is likely to lead to 
the adoption of hydraulically operated, coupled 
brakes fitted with anti-locking devices on both 
wheels. Mr. Wilson-Jones takes a most hopeful 
view of the future of motor-cycling. It will be 
made safer and more comfortable, and will 
achieve further gains, both as a sport and a means 
of transport, low-priced enough to be within the 
reach of a wide section of the public. ‘* Motor- 
cycling,” said Mr. Wilson-Jones, “* defeats 
parochialism and fosters independence.” 


Hydraulic Linkage 


The acquisition of the share capital of Towler 
Bros. (Patents) Limited and of their subsidiary 
Electraulic Presses Limited by Metal Industries 
places the group in a very strong position in the 
hydraulics field. It is an implementation of 
the forecast that their chairman made in his 
annual statement to shareholders last July that 
the group would enter “into fields allied or 
complementary to those in which we are at 
present engaged.” 

Towlers manufacture a range of high pressure 
oil-hydraulic pumps (up to 7,000 lb per sq. in) 
and enjoy an outstanding reputation in their 
field. They also engineer and manufacture 
hydraulic control systems supplied to a wide 
range of industry, including steel, aircraft, 
shipbuilding, mining, rubber and plastics. About 
one-fifth of production is for export and the 
company are particularly well placed on the 
continent, with an office in Disseldorf and 
a half-interest in Redam SA, who operate a 
small factory in Paris, manufacturing Towler 
products for sale in France and Belgium. Their 
range should fit in very well, in a complementary 
sense, with that of Fawcett-Finney who manu- 
facture a wide range of oil-hydraulic presses, 
pumps, valves and other components and 
equipment for their presses. 

In his announcement of the deal, Sir Charles 
Westlake informed shareholders that Towlers 
had been purchased for £800,000, payable in 
cash. The company’s profits have risen from 
£44,000 (before tax) in 1952 to an estimated 
£140,000 in the year to 30 September, 1958. 
They employ about 300 people in a modern 
factory at Rodley, near Leeds. There is little 
doubt that the link with Metal Industries Limited 
will, as Sir Charles emphasised, “ strengthen 
the company and give it added protection in the 
challenging times which lie ahead.” It will also 
give Metal Industries Limited a position of 
considerable strength in the hydraulics field. 


Board Room Changes 


More intense competition and lower profit 
margins are the experience of most engineering 
companies, and, for some time now, there has 
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been a decline in orders booked which is 
beginning to be reflected in the output figures. 
Such radical changes in the tempo and mood 
of industry call for new blood and demand 
more of the undivided attention of existing 
company servants. This—coupled with the 
fact that many more experienced staff are now 
on the market—may explain the large number 
of notices about staff changes reaching this 
journal. 

Sir Claude Gibb is one of those who feel that 
executive duties should be reduced. Sir Claude 
has decided to relinquish the chairmanship of 
A. Reyrolle and Company, but retains his seat 
on the board. He has done this because of 
‘““his many commitments with the companies 
associated with C. A. Parsons and A. Reyrolle 
and Company, which have increased in recent 
years, particularly in the development of indus- 
trial nuclear power.”” Mr. H. H. Mullens, 
managing director, becomes chairman, C. A. 
Parsons have appointed one of their directors, 
Mr. G. M. Baker, who for many years has been 
chief mechanical engineer, as general manager. 
The board of AEI have formed a Directorate of 
Central Services and have elected Mr. G. E. 
Walker, who is company secretary, to this 
position on the board. 

There have been a number of important 
appointments in the electrical industry. Mr. 
O. S. Woods, chief generation engineer (opera- 
tion) of the East Midlands Division of the 
CEGB, has been appointed divisional controller. 
Mr. J. B. Jackson, formerly chief generation 
engineer (operation) in the North Eastern Divi- 
sion, has been appointed divisional controller. 
Mr. T. A. G. Madden, the co-ordinating engineer 
(generation construction) at the board’s head- 
quarters, has been appointed chief production, 
inspection and test engineer. Mr. R. Farrall has 
been appointed services engineer. There have 
been changes in the top management of the 
Electrical Research Association, Mr. W. H. 
Devenish being appointed deputy head of the 
Member Relations Department and Mr. G. A. W. 
Taylor taking over Mr. Devenish’s position as 
senior technical secretary responsible for the 
group of companies concerned with insulating 
materials. 


Chemical House-Warming 


What could be a better occasion for having a 
house-warming party than the inauguration of 
new offices for an expanding company ? Chemical 
Construction (Great Britain) Limited, who, on 
15 October, inaugurated new offices in Henrietta 
Place, London, found it an ideal one. The 
company is an affiliate of the Chemical Con- 
struction Corporation of New York, otherwise 
known as “ Chemico.”’ The British and American 
companies were, until 23 months ago, subsidi- 
aries of American Cynanamid Company, but are 
now part of Electric Bond and Share Corpora- 
tion. The British company are operating with 
much autonomy and independence, with chemical 
and petro-chemical engineering as their main 
objectives. 

A hundred personnel are employed by the 
company in this country, many of them project 
and design engineers, making use not only of 
the best knowledge in British chemical engineer- 
ing practice, but also of the results of research 
carried out by the Corporation’s laboratories in 
New Brunswick. Completed projects in this 
country include six sulphuric acid plants for 
British Titan Products Limited, at Grimsby, 
and several nitric acid and acid-recovery plants. 
Amongst their successful contracts abroad have 
been acid-recovery plants for the Iraqi Govern- 
ment in Baghdad and for Trinoil Limited, in 
Trinidad. 

Tenders are being placed for projects in all 
parts of the world, except in North America, 
where, by agreement, they have promised not to 
pany; an agreement which is rather touching 
in view of the competitive prices which could be 
offered by British chemical engineering. 
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Automobile Engineering 


TRENDS IN 
CAR DESIGN 


Earl’s Court revealed a large measure of agree- 
ment between Dunlop, Girling and Lockheed 
on the form the disc brake should take. Seg- 
mental friction pads are now accepted as being 
more logical than circular buttons, as they 
proportion lining area more exactly to the 
area of swept metal on the disc. The fixed 
caliper with two operating cylinders is now 
becoming normal practice despite the use of a 
pivoted caliper with single operating cylinder 
on racing cars on both sides of the Atlantic. 
Automatic adjustment is provided for clearance 
between pad and disc to compensate for the 
relatively rapid wear of the pads (although the 
total volume of material makes up for it) and 
with arrangements for quick replacement of 
pads, service problems are well on the way to 
solution. Lockheed have a neat new design in 
which the external pipe connecting the two 
operating cylinders has been eliminated. 

In France, the Dunlop disc brake is to be 
made under licence by Bendix, and has already 





Latest Lockheed disc brake. The bleeding port is 
very accessible and there is no external hydraulic 
pipe. Pads are easily checked for wear. 





Part 2 


been adopted on the Facel Vega sports coupé, 
but Messier are working on an unusual design 
which may ultimately replace the drum brake 
on the faster versions of the Renault Dauphine. 
It retains the normal drum, but with a thin steel 
disc attached to the inner periphery. The 
caliper, which is pivoted and carries a single 
operating cylinder, spans the disc through the 
centre, and not from outside. It seems easy to 
install such a brake instead of a drum type, but 
the disc’s surface is heavily shrouded from the 
cooling air. 

Two more cars have adopted the two trailing 
shoe brake with low pedal factor which is less 
susceptible to fade than brakes with a high pedal 
factor, and accordingly demands the use of a 
vacuum servo to increase the pedal effort, the 
alternative of increased pedal leverage being 
unacceptable because of the need for more 
frequent adjustment. However, this is in the 
nature of an interim measure which has not 
avoided the necessity of an eventual switch to 
discs on fast, heavy cars like the saloon Jaguars. 

A simple means of increasing pedal effort 
which has been used by Fiat for some years and 
is now adopted on the Aston Martin DB 3 is 
the Baldwin brake booster, invented by an 
American engineer living in Italy. It can be 
used to increase the working pressure in the fluid 
lines to front brakes only or to all four wheels. 
It consists of a compound piston moving in a 
cylinder of two diameters. The large-diameter 
end receives fluid from the master cylinder and 
the small-diameter end supplies fluid under high 
pressure to the wheel cylinders. At first, fluid 
flows from one to the other freely, to take up 
shoe clearance but as line pressure increases to 
about 150 Ib per sq. in a spring-loaded valve in 
the piston closes and the piston itself moves 
forward, creating a differential line pressure, with 
progressive transition, so that the driver does not 
feel a sudden change in pedal behaviour. The 
device reduces pedal effort during braking by 
about 30 per cent, but will presumably demand 
regular brake adjustment to keep clearances 
constant. 

Despite the high braking requirement on six- 


(Left) Dunlop’s 
Maxaret anti-skid 
unit as fitted to the 
disc brake of the 
Mark VII Jaguar. 


(Right) Taking a 
temperature reading 
between disc and 


pad on a disc brake 
undergoing tests on 
one of the machines in 
the Ferodo test house. 
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seater 4,500 Ib cars, American designers continue 
to use brakes with a high pedal factor and high 
susceptibility to fade, with the trailing edge of 
the primary shoe linked to the leading edge of the 
secondary. Buick improved front brake cooling 
this year by using aluminium front drums with 
radial cooling fins and iron liners. The aly. 
minium penetrated into 120 holes in the liner but 
is said to have stood proud of the working 
surface under thermal expansion. For next year 
therefore conventional bonding is used and the 
iron liner presents a continuous surface. 

The biggest step forward now in sight for 
braking efficiency and safety is the commercialisa- 
tion of the Dunlop Maxaret device, already 
extensively used on aircraft and now under 
development forc:.s. It ensures that the driver 
obtains maximum braking efficiency but cannot 
lock the wheels regardless of road surface. It 
consists of a small flywheel adjacent to each 
wheel, and driven by gearing from the wheel. 
During braking the flywheel is decelerated by a 
spring clutch, but if deceleration exceeds a pre- 
determined value, as when a wheel locks, a cam 
mechanism opens a valve which releases fluid 
for a fraction of a second until normal braking 
is restored. It will repeat the cycle up to about 
ten times a second, holding the wheel just short 
of the skidding point. It at present requires 
a servo system in which fluid is delivered under 
pressure from a pump, but schemes are teing 
developed to overcome this. It is applicable to 
disc brakes and to drum brakes with a low pedal 
factor like the two trailing shoe type. Any self- 
servo effect in the brake itself increases the cycling 
time. 

Manufacturers are still finding new ways of 
adapting the Borg Warner automatic trans- 
mission, which now dominates the British market, 
to their own requirements. Its irritating habit 
of changing up from intermediate into top gear 
just as one is going into a difficult corner was 
first tackled by Jaguar who introduced an elec- 
trically operated two-position control, operating 
directly on the govenor control valve. _ Inter- 
mediate gear is held for as long as the switch is 
operated and it is therefore possible to over-speed 
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pring at rear of 3 litre Rover 
(, The rear attachment by two 
pastilles can just be seen. 


Half elliptical 
with helper lec 
honded rubbe: 





the engine. Other manufacturers have since 
introduced push-pull controls connected to the 
governor control lever. By this means inter- 
mediate is held up to 65 m.p.h. when the box 
will always change into top. Now Armstrong 
Siddeley have carried the scheme to its logical 
conclusion by using a control lever working in a 
quadrant calibrated in m.p.h. so that the driver 
can select the speed at which he wishes the change 
to take place. 

No British manufacturer has yet adopted the 
system used by Daimler Benz for the 300 Mer- 
cedes on which the controls are modified to give 
a second gear start, when the throttle is only 
partly depressed. First gear is still obtainable 
by kick-down. They also exploit the possi- 
bilities of the one-way roller clutches in the trans- 
mission to hold the car during a momentary 
halt on a hill without using the brakes. 

A new power-assisted steering gear by Burman 
is now being used by Jaguar and Armstrong 
Siddeley. Designed to give quick and sensitive 
response with adequate road feel, it consists of a 
worm and nut mechanism, with recirculating 
balls. The nut is extended to form a servo 
piston operated by oil from an engine-driven 
pump. A co-axial valve with longitudinal lands 
incorporated in the worm shaft controls the oil 





flow. It is centered by a spring and a steel ball 
under hydraulic pressure engaging in mating 
holes in the valve spool and worm shaft. It is a 
compact unit which seems to give better results 
than the external hydraulic jacks connected to 
the steering linkage which have previously been 
used. 

In America many cars are now being fitted 
with a new Saginaw servo steering unit. This 
consists of a worm with recirculating balls 
working within a nut which carries an external 
rack engaging with a sector on the drop arm 
shaft. The rack nut is extended to form the 
servo piston. Here also a rotary valve has been 
adopted as giving better response than the pre- 
vious types with axial movement. The valve is 
centered by a torsion bar attached to the worm 
shaft, which proportions centering force accur- 
ately to wheel deflection. In the event of hydrau- 
lic failure, manual steering is retained after 
rotating the steering wheel 8° each side of the 
neutral position. The new box saves 17 parts, 
six external seals and | lb of weight compared 
with the previous type. 

The only new British engine for quantity pro- 
duction is the Humber Super Snipe six-cylinder 
of 2-6 litres which employs inclined valves in 
hemispherical combustion chambers in conjunc- 
tion with a moderate compression ratio of 7:5 
to 1. In view of its size this engine would 
appear to have been conceived more as a replace- 
ment for the Hawk than as a Snipe unit, but the 
four-cylinder engine has to remain in production 
because it is required for other applications in 


(Left) Lever on in- 
strument panel of 
Armstrong Siddeley 
Star Sapphire which 
enables driver to 
select speed at which 
Borg Warner trans- 
mission will change 
from — intermediate 
to top gear. 


(Right) A new high 
efficiency unit for 
limited production: 
the twin overhead 
camshaft 1,600 cc 
MGA seen from 
the inlet side. It 
gives 108 b.h.p. 
on a compression 
ratio of 9-9 to,l. 
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De Dion axle of the Peerless sports car. A simple 
layout using half elliptical springs to locate the 
axle beam, but liable to produce relatively rapid 
wear of universal joints owing to large deflections. 


the Rootes vehicle range. The valves are oper- 
ated by rockers on two rocker shafts through 
pushrods from a single camshaft high in the 
crankcase, a system which has been used at 
intervals by British and French engine manufac- 
turers for over 30 years. The same arrange- 
ment, taken up by Chrysler early in the drive 
towards high compression ratios has now been 
abandoned by them as too expensive. Apart 
from the cost and weight of the valve gear, full 
machining of combustion chambers is necessary 
to maintain accurate control of clearance volume 
with compression ratios between 10 and 10-5 to 
1, and other shapes are easier to handle. The 
tendency now is to use a flat face on the head 
and set the joint face at an angle to the cylinder 
bore, completing the combustion space by 
chamfering or recessing the piston crown. 

For the moment the rise in compression ratios 
has been halted in the United States by a variety 
of combustion noises designated spark knock, 
wild ping, rumble and thud, and also by a hot 
cranking difficulty caused apparently by com- 
pression ignition. A possible remedy is the 
use of tricresyl phosphate (already used here 
by Shell under the name of ICA). Mean- 
while an extensive road test programme by the 
California Research Corporation investigating 
the effects of compression ratios between 6 and 
12 to | on fuel consumption. coupled with an 
analysis of refining costs has produced the con- 
clusion that the most miles per dollar are at 
present to be obtained from a fuel of 97 research 
octane rating. 
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HE growing exploitation of nuclear power 
= for the generation of electricity and for 
propulsion purposes has increased the demand 
for greater reliability in the prediction of reactor 
shield performance. The study of the penetra- 
tion of gamma rays for normal and oblique 
incidence on single and multi-layered shields, 
has yielded much information on which to base 
reliable methods of shield design. Unfortunately, 
the present status of information on the spatial 
and energy distribution of neutrons in shields 
leaves much to be desired. Such information 
is important to the prediction of neutron dose, 
irradiation damage, and of the emission of 
secondary gamma rays. The neutron studies 
are handicapped by the large gaps which exist 
in the neutron cross-section data, and the rapid 
changes in cross-section which can occur over 
narrow energy regions. The papers presented 
to the 1958 Geneva Conference include three 
which deal with the subject of neutron transport 
in shields. A fourth paper is a review of the 
gamma and neutron studies which are being 
undertaken in the United States, and a fifth pre- 
sents some useful information on gamma sources. 

Measurements are reported in the Russian 
paper 2147! of fast neutron fluxes, above various 
energy thresholds, which have been taken in iron, 
mixtures of iron and water, graphite (see Fig. 1), 
boron carbide and graphite impregnated with 
7 per cent boron. 

The fast-neutron detectors used were fission 
chamters containing thorium 232, phosphorus 31 
and aluminium 27 (with detection thresholds of 
energy 1-1 MeV, 1-5 MeV and 2:1 MeV respec- 
tively), although not all of these detectors were 
employed for every material investigated. Mono- 
energetic sources of 4 MeV and 14:9 MeV were 
used for some of the measurements made in the 
graphite, iron and mixtures of iron and water. 
Measurements in pure graphite were also made 
in the reflector of a power reactor, and measure- 
ments in iron and impregnated graphite were 


By 


of 





conducted at a research reactor facility. The 
studies on boron carbide, which included the 
investigation of thermal neutron flux, were 
made with a fast reactor as source. 

The measurements on the penetration of fission 
neutrons in graphite, extending to 120cm 
from the source, appear to be in reasonable 
agreement with previously published calculations. 
However, some of the reported measurements 
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TABLE I. 
a ; | Estimated 
Substance — Sem"! error 
¥ (per cent) 
Monel ; oe ‘ 8-51 0-176 3 
Beryllia ‘ s es 3 0-150 Z 
Graphite ; ; me 1-67 0-075 2 
Lead ~ 6°5 percent Antimony 10-80 0-105 3 
Lead 2 per cent Antimony, 11-14 0-115 3 
distributed in water 

Polythene Ve ws oe 0-92 0-130 4 
Polythene Boron . = 1-01 0-130 3 
Sodium ‘ ; : 0-97 0-045 7 
Aluminium a ae ey 2°7 0-087 4 
Gas-oil on a i 0-82 0-114 2 
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appear to show a more rapid change of neutron 
behaviour with energy than is indicated by the 
theory. 

Calculated distributions of the fast neutron 
flux in iron, above the energy threshold of the 
thorium detector, are also reported in this 
paper, and the method of computation from the 
neutron transport equation is described. Assump- 
tions are made in this method that the energy 
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Fig. | Spatial distribu- 
tion of fast-neutron flux 
_|—denoted by Gy; (r)—in 
graphite, multiplied by 
the square of the distance 
from the point source 
to the measuring point. 


The measurements were made with a fission 


chamber containing thorium 232, in a graphite 
prism 150cm by 150cm by 120 cm. The 
4 MeV (1) and 14:9 MeV (2) sources were 


located outside the prism at 10cm and 4cm 
respectively from one of the prism surfaces. 
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Experimentally Determined Values of Removal Cross-Sections Related to a Fission-Source Spectrum 


Estimated 
Substance Density =cm-* error 
(per cent) 
Heavy concrete— 
S S ‘ 2:3 0-085 3 
I 1 4-15 0-116 3 
Ba F 4 0-115 3 
I F 5 0-125 3 
D D 3-50 0-109 3 
D F 4-38 0-125 3 
S F 3-56 0-108 3 
Ba Ba 3-71 0-095 3 





GENEVA 


Power Reactors 
Research Reactors 
Thermonuclear Research: 
(Pinch Effect) 
(Other Devices) 


DISTILLATE 


Mr. G. W. K. Ford, Research Manager, Dounreay 
Dr. V. S. Crocker, Reactor Division, Harwell 


Dr. A. A. Ware, AEI Research Laboratory 
Dr. R. J. Bickerton, Controlled Thermonuclear Research 


Division, Harwell 


Propulsion = 
Radiation Shielding 
Engineering 


Mr. B. T. Price, Reactor Division, Harwell 
Mr. J. D. Jones, Reactor Division, Harwell 
Mr. R. P. Kinsey, Chief Engineer, Advanced Reactor 


Design Office, Risley 


Metallurgy 


Instrumentation = oa 
Nuclear Physics (24 October, 
page 536) 
Applications of Radioisotopes 
Isotope Separation . 
Risley 
Chemistry and Processing 


Mr. L. M. Wyatt, Technical Manager, Central Technical 
Services, Research and Development Division, Risley 

Mr. R. B. Stephens, Mullard Equipment Ltd 

Dr. M. J. Poole, Nuclear Physics Division, Harwell 

Dr. M. Sowerby, Nuclear Physics Division, Harwell 

Mr. E. R. Wiblin, Isotope Division, Harwell 

Dr. H. Kronberger, Director, Research and Development, 


Dr. R. Hurst, Director, Dounreay 


Prolific in papers and enormous in scope, the 
Second International Conference on the Peaceful 
Uses of Atomic Energy can only assume its true 
significance when the information presented 
there has been thoroughly digested. As a stage 
in this process, ENGINEERING has commissioned 
fourteen specialists to summarise the matter o! 
the Conference under a number of subject head- 
ings. The process may be regarded as one ol 
distillation, with concentrated fractions drawn 
off at various levels. The contributors have 
consolidated the information published during 
the Conference, selecting the essentials, reconcil- 
ing the submissions of different authors and 
countries, and tabulating the most important 
data. As an introduction to the series, we 
published on 19 September Sir John Cockcroft’s 
overall survey of the Conference. The present 
series will be published roughly at weekly inter 
vals and will include thirteen articles in accord- 
ance with the accompanying table. The Confer- 
ence was held in Geneva and lasted from 
1 to 13 September. 


On 
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mposition of Heavy Concrete Based on Iron Ores, Using Baryta, Iron and Gravel from the River Seine 


Elementary chemical composition from the analysis of the materials 


I 
Designation of the concrete 
N° 1 
Macroscopic composition, 
mgm per cc sa 
Cement 35 
= 
Gravel 2.460 
Sand —_ 
Cast iron 1,862 
Water 35 
Elementary composition 
Theoretical density 4-807 
Per cent 
..| 1°51 
Fe . -| 71-21 
S . ..| Of 
C ..{| 112 
H -.| 0-31 
oO :.| 20-40 
Cd : 3-33 
Losses ip the iron and non- 
dosaged elements 0-72 
Ba 
Total 99-99 


F I 
| n4 n°6 
250 350 
2,460 2,360 
1,345 
2,229 
135 160 
5-074 4-215 
Per cent | Per cent 
1-35 1-11 
74-25 59-57 
0-10 0-05 
1-28 
0-30 0-42 
18-64 32-66 
2:25 3:79 
0-64 1-14 
100-00 (100-00 


losses due to elastic scattering can be ignored, 
and that inelastic scattering is isotropic. 
computed spatial distributions of fast flux are 
shown to be in good agreement, at least in shape, 


with the corresponding measurements. 


The 


For the 


4 MeV and 14-9 MeV sources, it was found that 
the main contribution to the fast neutron flux, 
above 1-1 MeV, at large penetrations in iron 
is made up of neutrons of energies from 1-2 to 


1-5 MeV. 


The concept of an effective removal cross- 
section has provided a useful and convenient 
means of describing fast neutron attenuation, 
from a fission source, in a hydrogeneous shield. 


Fig. 2. Energy-depen- 
dent removal cross-sec- 
tion for iron and lead. 


x Computed Values 


& Effective Removal Cross Section Measured with a Source Spectrum 
Predominantly of Energies Between 6 and 7 MeV 


I lp+F|D+D| — 
| | : S S 

- - Ba F | Ba Ba! S I Common 

n°9 n° 1 n°2 concrete 
250 350 350 350 350 350 250 
2,203 2,030 2,030 2,180 2,260 1,380 1,380 
1,418 967 950 635 

1,862 - 1,795 1,700 
190 140 150 140 150 135 130 
4-061 4-382 3-497 4-465 3-710 3-565 2-495 
Per cent | Per cent | Per cent | Per cent | Per cent) Percent; Per cent 
0-90 4°48 6°55 ‘1-73 1-51 18-89 37°19 
60-39 63-89 44-05 38-00 0-15 45-23 0-52 
0-04 0-14 0-09 6°27 10-96 0-14 0:90 
1-23 _- 1-16 1:38 
0-52 0-35 0-48 0-35 0-45 0-42 0-58 
33-07 21-49 36-64 18-50 29-89 27-11 51-92 
2°81 4-64 6°41 3-58 4°31 4-54 6°52 
1-09 0-80 1-36 3-01 5-22 0-55 0-98 
25-98 46-03 

99-99 100-01 a 99-99 99-99 100-00 99-99 100-01 


Paper 1190? presents values of this cross-section, 
for many materials, measured in the Naiade faci- 
lity at Fontenay-Aux-Roses, France. (This 
facility is similar in construction to the Lid Tank 
facility at Oak Ridge). The materials which were 
studied included glucine (beryllia), graphite, 
lead, polythene, boronated polythene, sodium, 
oil, aluminium, three types of steels and a large 
number of concretes. For those materials which 
have been investigated elsewhere, the values 
reported in this paper are generally in reasonable 
agreement with previously published values. 
Removal cross-sections for various materials are 
given in Table I, and the compositions of the 
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Fig. 3. Panel C cavity in the shield wall of the Harwell reactor Lido. With 


the 8 ft by 8 ft by 15 ft experimental tank in position. 
used as a direct source in the study of iron-water shield arrays erected in 
The iron members of these arrays are fitted 
ilibrated carriage which moves on rails on the floor of the tank. 


the water-filled tank facility. 


into a 


The reactor core is 
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concretes listed are given in Table II on the left. 

The normal application of this concept is to 
define an energy-independent cross-section which 
relates only to an incident fission spectrum of 
neutrons. In order to overcome this restriction, 
the authors have defined an energy-dependent 


removal cross-section which can be used to 
calculate the attenuation of neutrons of an 
arbitrary source spectrum, in media which 


contain sufficient hydrogen or in media for which 
the inelastic cross-sections are large. The 
asymptotic solution to the neutron transport 
equation is derived in this paper to give the 
dependence of this energy-dependent removal 
cross-section on the total cross-section and the 
differential elastic cross-sections. The computed 
values of this removal cross-section, in the energy 
range of from 4 to 9 MeV, are given for water, 
iron and lead. The spectrum of neutrons 
entering the Naiade facility, without a fission 
plate in place, has been determined by a nuclear 
emulsion technique to consist predominantly of 
neutrons with energies between 6 and 7 MeV. 
The effective removal cross-section, for a variety 
of materials, was measured with this source 
spectrum, and the values obtained for water, 
iron and lead are shown to be in good agreement 
with the computed cross-sections corresponding 
to the approximate energy of the source. Values 
for iron and lead are shown in Fig. 2. 

The gamma rays produced by the capture of 
thermal and epithermal neutrons are a major 
source of dose and heat in most reactor shield 
systems. An accurate prediction of the spatial 
distribution of these neutron fluxes is therefore 
an important requirement of shield design. 


Reported in paper 1190 is a method of prediction 
of these fluxes which describes the distribution 
of first collisions by the use of an energy- 
independent removal cross-section; the slowing 
down after first collision is treated by age theory. 
Account is taken of the changes of media which 
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Continuing Radiation Shielding 


occur in a shield system, by the introduction 
of virtual sources of fast neutrons with co- 


efficients of transmission and reflection. 


The 


age-values for each medium were adjusted to 


give 


agreement 


with 


the experimental 
obtained in a number of shield arrays. 


data 
The 


paper shows a comparison, for a typical reactor 
shield mock-up, of a computed and measured 
distribution of capture gamma sources (assumed 





















































proportional to the thermal neutron fluxes). 
Agreement is fair except for media in which 


thermal diffusion is an important effect. 


This 


results from the omission of thermal diffusion 


from the method of computation. 
(United Kingdom) 


Paper 


848 


presents a 


method of predicting thermal and epithermal 
neutron fluxes for shield systems comprising 
multiple layers of iron and water. 
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Fig. 4 The distribution of thermal-neutron 
flux in the mock-up of a typical iron-water 


reactor 


shield. 


The predicted 


values 


were obtained using a_ three-group model. 


Fig. 5 Gamma-ray energy spectra observed 
at various times after fission produced by 
instantaneous irradiation of uranium 235. 
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Fig. 6 View of the Oak 
Ridge Tower Shielding 
Facility. Shown above 


the handling pool is the 


IZ ft 


tank which can be raised 


to a_height 


by 


means 


diameter 


reactor 


of 200 ft 
of 


cables. 
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empirical model is developed \ 
to describe the three basic featu 
behaviour in shields; the flight of Virtual] 
uncollided neutrons (described by means = 
removal cross-section), the slowing down of 
neutrons subsequent to scattering out of the 
uncollided group, and the diffusion of neutron, 
at thermal energies. The slowing-down oui 
is regarded as consisting of two distinct : 


ich attempts 
S Of neutron 


ieee com. 
ponents, each of which is described by Means 
of a group diffusion equation. One com- 


ponent originates from scattering out of the 
first group when this scattering occurs within the 
layer considered. The second componen 
originates from extraneous sources, which include 
the leakage of slowing-down neutrons into the 
shield layer from neighbouring layers, Values 
of some of the three-group parameters were 
obtained by adjusting to experimental results 
(The measurements were made at the Panel ¢ 
tank facility of the Harwell reactor Lipo, as 
illustrated in Fig. 3.) However, it is shown jn 
this report that the group parameters chosen are 
not specific to a particular shield system. For the 
wide range of multi-layered systems which are 
reported, a general agreement of better than 
20 per cent is obtained between the measured 
and predicted thermal-neutron fluxes. The mode! 
is relatively easy to apply to complicated systems 
of iron and water, such as occur in pressurised- 
water reactors, and is readily amenable to pro- 
gramming on a high-speed digital computer. The 
authors state that a programme of this kind for 
14 layers in plane and cylindrical geometry has 
been written for the IBM 650. Fig. 4 is repro- 
duced from the British paper and shows the 
distribution of thermal-neutron flux in. the 
mock-up of a typical iron-water reactor shield, 
The predicted values were obtained using a 
three-group neutron model. 

Information on the energy and intensity of 
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_ :  aeoduct decay gamma rays, is important 
fission-PTrO s ae in the shut-d 
to the shield design for a reactor in the s ut-down 
ndition, and for a refuelling process. Such 
a mation is already available for times after 
oe longer than about 30 minutes. Paper 
Ont presents extensive measurements of the 
oh gamma rays over the period of from 
ioe to 30 min after fission, These measure- 
ments were made at the Oak Ridge laboratory 
ysing a single and a multiple-crystal scintillation 
spectrometer. Gamma-iay energy observed at 
various times after fission produc.d by instan- 
tancous irtadia ion of uranium 235 is indicated 
gaphically in Fig. 5. 
~ The fuel samples used in these experiments were 
93 per cent uranium 235 and the irradiations 
were effectively instantaneous. Data useful to 
shield design for circulating-fuel reaciors, were 
obtained using a continuous belt containing 
uranium 235 moving from a region of high 
neutron flux to the gamma spectrometer in 
about 1-2 sec. The spectra were measured long 
enough after irradiation to allow a steady-state 
to become established between formation and 
decay of each fission product. 

Measurements are also reported of the energy 
spectrum of prompt-fission gamma _ radiation. 
These are in general agreement with the earlier 
measurements of Gamble, and the differences 
which do exist are of little consequence to 
shielding. 

Paper 2162° is a condensed review of many of 
the experimental and theoretical studies on 
shielding which have been conducted in the 
United States. Much of the information to 
which the author refers has already been pub- 
lished. | Nevertheless, the extremely useful 
bibliography of 70 references includes a number 
of papers which have only recently appeared. 

A brief account is given of recent developments 
in radiation detectors. A nev’ approach to the 
measurement of fast-neutron spectra, in the 
range of | to 15 MeV, utilises a thin lithium 
iodide scintillation crystal which has the advan- 
tage over the proton recoil devices of greater 
sensitivity and of non-directional detection 
properties. An early application of this spectro- 
meter will be the measurement of energy spectra 
in water shields. Recent progress has also been 
made in the manufacture of the larger sodium- 
iodide crystals for use in the measurement of 
gamma-ray spectra. 

In one of the rare published references to the 
work of the Tower Shielding facility, shown in 
Fig. 6 (which was constructed as part of the 
American nuclear aircraft project), the author 
gives the results of a typical experiment, in 
which a determination was made of the spectra 
of gamma rays produced by neutron capture 
and by inelastic scattering in air. 

New materials which have been developed 
recently for shielding purposes are discussed by 
the author. Several materials have been deve- 
loped to withstand high temperatures and radia- 
tion damage. One such material is a lithium- 
lead alloy produced for instrument shielding. 
Lithium hydride is stated to be very promising 
as a low-density neutron shield and considerable 
work has been done on fabrication methods. 
Variants of the well-known Boral (boron carbide 
in aluminium) have also been explored such as 
lithium oxide in aluminium and (for higher 
temperatures) boron carbide in copper clad with 
Stainless steel. 

In his reference to theoretical studies of 
attenuation the author draws attention to some 
Papers which are not as yet widely known. One 
IS a promising extension by Aronson and 
Yarmush of a theory of Peebles and Plesset. 
The original work, called the matrix method, 
dealt with the transmission of gamma _ rays 
through slab shields. The recent extension of 
the theory promises to provide a flexible calcu- 
lation method for the transmission of gamma 
rays, and possibly neutrons, in shields of more 
general geometries. 

_ Reference is also made to an extremely exten- 
sive Monte Carlo calculation of the scattering 
of gamma rays in air. Monoenergetic, mono- 
directional point sources were used in an infinite 
air mcdium, and energy spectra, angular dis- 


Atomic Review 


Notes and News 


AWRE revealed—Thermonuclear studies—De- 
tails of OGRA—Soviet documents—Fast reactor 
with oxide fuel. 
Unclassified Aspects of AWRE 

The Atomic Weapons Research Establishment 
has until recently hidden its light under a bushel. 
AWRE Aldermaston, published by the United 
Kingdom Atomic Energy Authority, is an early 
step in making the work of the establishment 
known to the public. Elegantly presented, the 
booklet covers nine main topics: the Van de 
Graaff accelerator, the Cockcroft-Walton acce- 
lerator, controlled fusion research, the AWRE 
reactors Horace and Harold, the two-stage mass 
spectrometer, very high-speed cameras. testing 
laboratories, bomb chambers, and the IBM 704 
computer. ‘ Not until the avenues of research 
begin to converge does the pattern and purpose 
of each separate exploration begin to relate to 
the ultimate purpose of this Establishment: the 
atomic weapon. As this stage approaches, it 
becomes necessary to impose strict security on 
much of the work.”’ Certain aspects of AWRE 
work, prior to this convergence, are, however, 
unclassified, and are described in this booklet. 
Exchange of Thermonuclear Workers 

Dr. P. C. Thonemann, head of the Controlled 
Thermonuclear Reaction (Fusion) Division at 
Harwell, is to take a year’s study leave at the 
Institute of Advanced Study, Princeton Uni- 
versity, where he will work on plasma physics. 
A senior member of the department of Astro- 
physics at Princeton is to come to Harwell. 
Astrophysics includes the study of energy 
production in stars, which is believed to be 
thermonuclear; hence the term stellarator for 
the thermonuclear devices developed at Princeton. 
The exchange is part of the policy of freer 
interchange of workers across the Atlantic. 


Zeta Research Continues 


Research on Zeta, which has been modified to 
give higher discharge currents and longer con- 
tainment times, is to be continued under Mr. 
R. S. Pease. By next summer Zeta will have 
undergone its second stage of modification. It 
is likely that arrangements will soon be com- 
pleted for the design and consiruction of power 
plant for Zeta I, to be built at Winfrith Heath. 


More about OGRA 


The Soviet thermonuclear device OGRA, 
referred to and illustrated in Atomic Review on 
19 September, is described as an adiabatic trap, 
into which accelerated ions are introduced, so 
forming a plasma. The principle employed is 
that of the mirror machine (see Atomic Review 
last week) also developed in the United States, 
and proposed in the Soviet Union by G. lL. 
Budker in 1954-54. Containment is provided 
by a longitudinal field which increases in intensity 
towards the ends of the experimental chamber, 
so forming mirrors or plugs. 

OcrRA is a 20 metre tube of stainless steel 
with a diameter of 1-4 metres. Eight metres 
from the chamber is a powerful arc source which 
produces a stream of ions with energies up to 
200 keV. Electromagnetic collimators convert 
the stream into a narrow beam, which passes 
into the main chamber through a tube. The 
chamber contains a high vacuum (10°* mm of 
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mercury). A field of 5,000 oersteds is created in 
the central part of the chamber and a field of 
8,000 oersteds in the plugs. 

Heating of the plasma within the chamber is 
achieved either by intensifying the magnetic 
field generally or by forcing the plugs to move, 
so providing what is called a ** magnetic piston.” 
In either case the effect is one of compression 
in a thermally isolated system, hence the term 
adiabatic. The advantage of this device is that 
it is virtually a steady-state apparatus. 
Supermarine Nuclear Section 

Vickers-Armstrongs’ Supermarine factory at 
South Marston, near Swindon, is developing a 
nuclear section. Two experimental research 
reactors for Harwell are said to be under con- 
struction there and a third is planned. A variety 
of nuclear engineering products are to be made. 
Soviet Reactor Engineering 

A volume of 19 original papers by leading 
Soviet physicists will be published this month 
by Consultants Bureau, Inc., 227 West 17th 
Street, New York I1, in a cloth bound edition, 
price $22:50. This collection, Physics and Heat 
Technology of Reactors, was originally published 
as Supplement No. 1, 1958, Soviet, Journal of 
Atomic Energy (also available in translation from 
the same publisher). The papers in this book 
may be divided into two sections. The first 
deals mainly with reactor physics—calculations, 
specialised experiments, reactor safety, and a 
variety of related subjects. The second group is 
more concerned with engineering aspects—heat 
problems that arise in power reactors; obtaining 
the highest efficiency of heat removal; and the 
greatest utilisation of the heat generated in the 
core of the reactor. The intimately related 
aspect of radioactive loading of the reactor heat 
removal systems is also considered at length. 
Oxide Fuel Fast Reactor 

The USAEC has invited proposals from 
industry for the performance of research and 
development work, and for a conceptual design 
for a fast breeder reactor concept using a 
plutonium oxide-uranium oxide fuel cycle. 
The objective is to lower the cost of central 
station nuclear electrical power from fast 
breeder reactors, primarily by reducing fuel cycle 
costs. Commission projects in its fast breeder 
reactor programme, which is part of the overall 
civilian power reactor development programme, 
include the Experimental Breeder Reactor No. | 
at the National Reactor Testing Station in Idaho 
and the Experimental Feeder Reactor No. 2, 
under construction at NRTS. Under its Power 

Demonstration Reactor Programme, the Com- 
mission is also giving research and development 
assistance to the Enrico Fermi Atomic Power 
Plant in Monroe, Michigan. Preliminary research 
conducted at the Commission’s Knolls Atomic 


Power Laboratory, Schenectady, New York, 
indicates that economic nuclear power from 
fast breeder reactors may be achieved with 


long-lived oxide fuel elements and low-cost fuel 
fabrication and reprocessing methods. 


New Reactor at Plutonium Plant 

The USAEC has assigned final engineering 
design of a large-scale reactor to be built at 
Hanford Works, Richland, Washington, to the 
General Electric Company, operator of the 
Commission’s Hanford Works. The reactor, 
for the production of special nuclear materials, 
with design features capable of conversion, if 
later desired, to permit power take-off, was 
recently authorised by the United States Congress. 





tributions, and tissue dose rates were calculated 
for distances from 5 to 100 feet, and for selected 
orientations of the source direction from 0 to 
180°. These calculations will be of great value 
to shield designers faced with the problem of 
** sky-shine.”” 


REFERENCES 


1D. L. Broder, S. A. Kurkin, A. A. Kutuzov, V. V. Levin 
and V. V. Orlov, The Study of Spatial and Energy Distributions 


of Neutrons in Various Medium, Geneva Conference P2147 
USSR (1958). 

* J. Bourgeois, P. Lafore, J. P. Millot, J. Rastoin and Ff 
DeVathair, Methods and Experimental Coefficients Used in the 
Computation of Reactor Shielding. Geneva Conference P1190 
France (1958). 

% C. Cooper, J. D. Jones and C. C. 
Criteria for Hydrogen-Metal 
ference, P84 UK (1958). 

4 F. C. Maienschein, R. W. Peelle, T. A. Love and W. Zobel, 
Gamma Rays Associated with Fission, Geneva Conference P670, 
USA (1958). 

5 E. P. Blizard, The Shielding of Nuclear Reactors. 
Conference P2162, USA (1958). 


Horton, Some Design 
Reactor Shields. Geneva Con- 


Geneva 








572 


The Human Element | 


Death of Compulsion 


There is to be no more compulsory arbitration 
and probably little arbitration at all in disputes 
between employers and the trade unions. For 
some tim2 now resentment has been growing 
among employers concerning the inevitability 
of a wage award if disputes were taken to the 
Industrial Disputes Tribunal. This resulted in 
continual wage increases which have been in- 
creasingly harder to bear as competition increases 
and outputs fall. 

Compulsory arbitration was introduced in 
1940 by the Conditions of Employment and 
National Arbitration Order, which also made 
strikes and lockouts illegal and bound all 
employers to observe terms and conditions not 
less favourable than those recognised. In 1951, 
the unions rebelled against the Industrial Disputes 
Order which was abolished. The legality of 
strikes and lockouts wis restored and IDT sub- 
stituted for the National Arbitration Tribunal. 

The TUC have reacted strongly against the 
change, and warned the Minister of Labour that 
it would have a most injurious effect on industrial 
relations. No unwilling party can now be 
forced to arbitration nor can the award of an 
arbitration tribunal be enforced in the Courts. 
The Industrial Court will now be the only recog- 
nised pernanent peace-making body available 
and its recoid has been far less favourable to the 
trade unions than that of the IDT. The Minister 
of Labour has still, of course, the power to order 
committees of investigation or courts of inquiry 
into disputes which are of national importance 
or which prove particularly intractable. None- 
theless, the end of compulsory arbitration has 
cleared the way for uninhibited collective bar- 
gaining which, at a time of falling employment, 
gives the employers the whip hand. 


Little Man What Now? 


The news item last week that a certain manufac- 
turer in the north of England has decided to sue 
the leader of the BOAC strike committee for loss 
of time, money and appointments owing to the 
recent strike at London Airport will have a wide 
sympathetic following. It is in the great tradition 
of Don Quixote. It symbolises the worm that 
is at last about to turn, the long-suffering public 
that is prepared to do something about it at long 
last, the man against the machine. 

Piquancy is given to the situation by the 
possibility that, probably against all professional 
advice, the plaintiff may go ahead with his plea. 
Beyond that again there is the outside chance 
that some obscure point of law, as yet never 
tested in Court, may be unearthed which will 
emerge to strike horror in the hearts of organised 
labour, organised employers and _ organised 
politicians. The law may for a few brief days 
(how long will it take to rush through the 
necessary legislation to stop it?) enthrone the 
consumer, the man in the street, the little man 
who always foots the bill. So far such things 
only happen in fairy tales. 


Seed for Scattering 


The training facilities provided by Davy-United, 
and the prospects of subsequent employment 
within the group, are described in an attractively 
produced booklet just published. Apprentice 
Training contains a general introduction to the 
company, including a description of the work 
carried out at each of their three factories where 
they employ (March, 1958) over 3,400 people. 
Their business is the design and manufacture of 
heavy capital plant for the metals industries; 
their factories are “* intimately associated ** with 
those of the metal industries which they serve. 


Not only do Davy-United need well-trained men 
for themselves, but also for their customers— 
“many tirms look to us for such men ”’—as 
operators and maintenance engineers of the 
machinery they make. 

The training officer, Mr. T. A. O'Neill, arranges 
the programmes of training for apprentices at 
each of the works and supervises their progress, 
ensuring the personal interest which is so neces- 
sary to each individual. Five groups of appren- 
tices are accepted—craft, student, graduate, 
pre-graduate and commercial—and each course 
is described in the booklet. There is a proba- 
tionary period of six months, during which 
boys are given initial training, and an introduction 
to the organisation and functions of the various 
departments in the company. If they are retained 
they take the appropriate course to prepare them 
for their future duties, which are described in the 
booklet. The booklet makes a career in heavy 
engineering seem most attractive for any young- 
ster with the necessary aptitudes. It also gives 
the impression that an excellent spirit prevails in 
the whole company. 


The Next Round 


Last year, that is the year which ended with the 
annual conferences of the trade unions in the 
late summer, was supposed to be a standstill 
one for wage increases. Such was the intention 
of the Government and such was the admonition 
of the Cohen Council. The unions were shocked 
at the thought, or at least sounded as if they 
were. They did remarkably well in the event. 
The large unions earliest at the bargaining table 
made off with 3 per cent and those who came later 
managed to get away with 4 per cent. In what 
is supposed to be going down in history as the 
great year of deflation, in which even the cost 
of living paused in its upward way, this was no 
bad performance for the union negotiators. It 
was also rather ominous. 

The next round has already begun. Last week 
the National Federation of Building Trade 
Operatives filed a claim for an extra 4d an hour, 
which will cost something like £40 million if it 
is granted. The demand is less than some 
member unions of the federation had discussed 
in public already and there is still the issue of the 
40-hour week outstanding for decision. In 
addition, the building workers are expected to 
qualify for a | per cent increase in wages in the 
new year under their sliding scale agreement 
which connects wages to the cost of living. 


Quis Custodes Custodiet ? 


All great movements are apt to suffer from the 
problems of schism. Of late years the trade 
union movement has gone the same way. Now 
that the trade unions have become established 
it has ceased to become necessary for union 
officials to be mainly courageous agitators. 
They have become the elected representatives 
and servants of a large and exceedingly fickle 
electorate. They have lost’ power in some 
unions to shop stewards and these in turn are 
having their position challenged by unofficial 
groups. The recent BOAC strike has been an 
example among many of local representatives 
getting out of hand and the Shell site dispute in 
London has been a case of local committees 
defying the unions. 

There is to some extent an element of inevit- 
ability in all this, and talk about the lack of 
control of unions by their officials can go too far. 
It is open in any walk of life for the plausible 
windbag to get a hearing by promising the earth, 
leaving the mess behind for others to clear up 
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once he has sunk back into oblivion. 

which it is difficult to drive home t 
that even such a precious commodity as th 
labour of the British working man has its - 
stitutes if the price goes too high. A good 
standard of living is vulnerable to competitig 

not only from machines but from lower vale 
labour abroad. In these days of union Power 
and prestige there is more danger of labour bein 
exploited by its self-appointed guardians than 
by the employer. 


The lesson 
© labour jg 


‘** Happy Industries” 


A witty and telling essay called “ This Funny 
Business or ‘Happy Industries’” has been 
written and printed by a Scots engineer, Mr 
R. G. Morrison, on economic problems in 
industry. It purports to explain the necessary 
rules for raising productivity, overcoming infla- 
tion and so on, as a card game played by four 
players—the investor, the manager, labour and 
the consumer. The result is an amusing, if some- 
what complicated, set of rules for economic 
rectitude. As always with this sort of thing, 
the criticisms of the existing system are much 
better than the proposals for changing it. 

It would be ungracious to use a large and 
serious sledge hammer to squash such a pleasant 
nut, but it is perhaps fair comment to say that 
all engineers (and some others) have long waited 
for some means of bringing human behaviour 
under a set of recognisable rules, whether in a 
card game or any other sort of game. So far 
none of us have been successful unless we have 
been prepared to wish away the problem—as 
Mr. Morrison has quietly done—and say that if 
human beings would obey a set of rules as 
identifiable as those of dynamics it would be a 
much easier world to live in. It might also be 
much less fun. 

It was a Scot who once wrote: 

** The world is so full of a number of things, 

I’m sure we should all be as happy as kings.” 

It is unfortunate that R. L. Stevenson is not 
available to argue the issue with his fellow Scot. 
A debate between the poet and the engineer has 
possibilities. 


Suyya of the Waters 


The Kashmir valley has its own exciting history 
of engineering feats in man’s struggle against 
flood and famine. Over 1,000 years ago, in the 
reign of King Avantivarman, there were disas- 
trous floods in the Jhelum valley, which sub- 
merged the low-lying fertile land around, which 
is now known as the Wular lake. The entire 
drainage system of the valley was choked. 
The king summoned an engineer, Suyya, who 
already had a reputation for planning and imple- 
menting bold and imaginative schemes for the 
improvement of irrigation in the valley. Suyya 
offered to overhaul the hydrographic system of 
the Kashmir valley. 

The trouble spot was a narrow gorge below 
Baramulla, where the Jhelum leaves the valley. 
Frequent landslides caused by torrents in the 
hills choked the river and overflow from the 
lake—itself the result of an earthquake some 
5,000 years ago—ruined the whole valley's 
agricultural production. Suyya first widened 
the river bed where the blockages occurred by 
raising a stone dam across the river which held 
off the water for some days. He built retaining 
walls on either side to prevent further choking 
by falling rocks and thus removed the main 
bottleneck. He then changed the course of 
the Jhelum and the Sind on the other side of 
Lake Wular and finally harnessed the whole 
river system of Kashmir. He built protective 

Suyya’s achievements as a great engineer have 
been the inspiration of poets. His schemes were 
so bold, and his execution of them so far in 
advance of the technical competence of his age, 
that it is littke wonder that he 1s to this day some- 
thing of a national hero in Kashmir. 
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SCIENCE BY THE REEL 
Moscow Congress of [SFA 


The XIIth Congress of the International Scientific 
Film Association was held in Moscow, 10-20 
September. For the first time an International 
Festival of Popular Science Films was included 
in the proceedings. As at previous congresses 
there were meetings of the General Assembly 
(of some significance when it is recalled that 
there were present over 150 delegates and 
observers from 31 countries and international 
organisations) ; special sessions devoted to 
research films and research film making; and 
simultaneous performances at several cinemas 
in Dom Kino (the central building of the USSR 
Association of Film Makers) of films on a wide 
variety of subjects. 

Various aspects of engineering were dealt with 
in some of the 200 films screened. Mechanical 
engineering included ~ Differential Transmis- 
sion,” one of the seventeen films screened which 
had been produced by Veb-Defa Studios in 
Fast Germany. This was a teaching film. A 
Soviet film entitled “ Study Of The Working 
Processes In An Internal Combustion Engine,” 
was produced by the Academy of Sciences of 
the USSR experimental laboratory for the 
study of motors. Another Soviet production 
dealt with the elimination of torsional vibration 
in automobile clutches. Dr. Wolf, of Gottingen 
Research Film Institute, had made “ Rattling In 
Machine Tools,” a film study of this vibrational 
phenomenon. 

Metallurgy was the subject of several films, 
including another East German production 
“Handicraft In Building—The Blacksmith’s 
Art,” at one extreme, and “ Foundry,” a 
Rumanian demonstration of various aspects of 
precision moulding at the other. Veb-Defa had a 
film entitled ‘* Voltaic Arc—The Tool Of The 
Century,” showing the main principles of 
electrical and chemical welding, with specific 
examples of the application of automation to 
welding in shipyards. Automatic control was 
also a feature of Renault's film ** New Machine 
Tool Automation,” giving particulars of a system 
of automatic transmission with an automatic 
starter serving three motors. This film used 
both location shooting and animation. 

Brit.sh Elecirical and Allied Industries Research 
Association had a six-minute film on “ Material 
Transfer In Aluminium Self-Adjusting Welding 


Arcs,” showing both material transfer and the 
effect of exposure on the arcs. Cavendish 
Laboratories submitted ‘* The Electron Micro- 
scope In Solid State Physics,” a recording of the 
movement of dislocation in metal foils and 
electron-microscope studies of colloidal silver 
iodide crystals. Shell had their beautiful and 
exciting ““ Forming of Metals,” showing some 
of the processes of pressing, squeezing, and rolling 
to which most of the 350 million tons of metal 
produced in the world every year is submitted. 
The notable feature of this film is its treatment 
of processes which have appeared now in 
innumerable films, but which in this one take 
on a new significance because of the excellent 
quality and unusual perspectives of the photo- 
graphy. Thus one has incredible close-ups of 
hot rolling in the slabbing mill; and a remarkable 
shot, apparently taken with the cameraman on 
the rollers themselves, in the hot strip mill. The 
Films Division of the Government of India 
in “* Steel For Progress,” examined the problem 
facing India in trying to increase her steel 
output. The same country also had an interest- 
ing subject in “* Uranium,” an 18-minute colour 
film describing the search in India for this vital 
modern raw material. 

But films on atomic energy were perhaps less 
numerous than one would have expected. 
EFVA and Mullard Limited had *‘ Conquest 
Of The Atom *’—an account of the contributions 
of Thomson, Rutherford, Cockcroft, Walton, and 
Chadwick to atomic physics, a film notable for 
some excellent animation, which in parts blended 
almost imperceptibly into the live photography. 
A Diploma award winner was “ The Czech 
Betatron * by Toman, and the French submitted 
a film on ** Marcoule Atomic Centre,” showing 
the removal and storage of irradiated uranium 
containers, the plutonium plant, the separation 
of plutonium from uranium, and the purification 
of radio active elements. 

Calabeck and Novacek from Czechoslovakia 
produced an interesting film ‘* Microcinemato- 
graphy Of Steel Structure,” which studied modifi- 
cation in structure occasioned by variations in 
temperature. 

Aeronautics was 
attracted several excellent 
French National Institute 


another subject which 
film entries. The 
for Aeronautical 


LEADING A TRANSPORT TEAM 


There have been a number of announcements 
in the last week or so about further modernisation 
plans on the railways. These have included 
statements about freight services and handling 
depots in the north-west, reorganisation of the 
marshalling yards at Carlisle and orders for 
more diesel multiple-unit trains for the Western 
Region. 

With so much activity developing in the use 
of modern technological and administrative 
methods on the railways in particular (though 
they are not limited to the railways) it is of 
interest to note a growing concern over manage- 
ment reorganisation. Major General G. N. 
Russell, general manager and chairman of the 
board of management of British Road Services, 
dealt with ** Management for Transport” in 
his presidential address to the Institute of 
Transport last week. He was concerned with 
What he called the science of management and 
the art of management. He _ characterised 
transport as a service industry where operatives 
are far removed from management control. 

He went on to say that, in his opinion, of the 
two forms of management structure, functional 
and non-functional, he preferred the latter. 


He thought it was better to have a manager, 
supported with all the technical advice he needs, 
acting with complete responsibility for every- 
thing that happens in his sphere. In the latter 
type of organisation, for example, the chief 
engineer although laying down technical stan- 
dards for subordinates would not issue orders 
to have them carried out. This would be done 
in the name of the general manager. He pre- 
ferred the non-functional arrangement because 
he considered that a transport service consists 
essentially of a local team in which the chief 
person should not have to look to a distant 
headquarters for technical instruction. 

He was also in favour of joint consultation 
and the creation of effective lines of communica- 
tion within a transport organisation for infor- 
mation to flow efficiently in both directions. 
So far as the art of management is concerned he 
emphasised the importance of leadership in 
its broadest sense and the need to train managers 
effectively. In the educative process he considered 
that the Institute of Transport had an important 
part to play in establishing an examination 
system and also in providing a forum for dis- 
cussion. 
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Research produced ** Method For Aerodynamical 
Study Of Air Flows,” which compared three 
optical methods—the strioscopical-knife test, the 
Mach-Zender interferometry method, and inter- 
ference strioscopy—at speeds in the order of 
Mach 1-96, taken at rates varying from 24 to 
8,000 frames per second. They also produced 
another film ‘* The Chatillon Hydrodynamic 
Tunnel—Flow Around A Delta Wing,” which 
studied the air flow following the upper surface 
of a delta wing, both within and without the 
boundary layer, with the angle of incidence 
changing gradually from 0 to 25. 

Shell had entered ** High Speed Flight Parts |! 
and 2 ’—the first part dealing with problems on 
approaching the speed of sound, the second with 
transonic flight. These are beautifully made 
teaching films, the first in particular being a 
classic example of its type. However, the Diploma 
winning film was “ Faster than Sound *—yet 
another Veb-Defa production. This used early 
film material to trace some of the background 
(and indeed received its award for the way it had 
incorporated such material into a popular film) 
and then discussed some of the problems arising 
when flying at supersonic speeds. 

Finally, winner of both a special diploma and 
of the Soviet Prize for the best popular science 
film was Bert Haanstra’s “* Glass.” This direc- 
tor, well-known here for his film “* The Rival 
World,” showed remarkable virtuosity in this 
study, made at the * Dag’ works in Holland, 
of both hand craftsmanship and mass produc- 
tion techniques operating side by side. One 
powerful sequence on the failure of a transfer 
machine to cope with a bottle with a broken 
neck was used to make the point that with the 
most complex mass-production the human 
element is vital, and that in the last analysis man 
must be master of the machine. 

The committee for the Festival of Films in the 
Service of Industry to be held in Harrogate, 21 
to 24 April 1959—under the Presidency of Lord 
Godber, have announced that the Earl of 

Halsbury, Viscount Chandos, Viscount Mack- 
intosh of Halifax, Lord Baillieu, Lord Heyworth, 
and Sir Alexander Fleck, have accepted invita- 
tions to become Vice-Presidents of the Council 
responsible for the planning of the Festival. 

Films to be submitted fall into the following 
categories: (a) Public relations, (+) sales promo- 
tion, (c) education and training, (d) health and 
safety, (ec) productivity and efficiency, (f/) human 
relations and welfare. 


HELP FOR 
OVERSEAS VISITORS 


A timely reminder has been sent out by the 
London Hotels Information Service that they 
are here to help overseas visitors to find hotel 
accommodation and that they do so without 
charge. “Intending visitors to London may 
write,” states the announcement, “cable or 
telephone from their own countries, from any 
intermediate place in their itinerary to London, 
or from any port, airport or railway station in 
the British Isles." The emphasis is on * imme- 
diate and friendly attention’? and on the fact 
that within a few minutes of calling at the 
Service’s headquarters in Mayfair (88 Brook 
Street, London, W.1). visitors are usually on 
their way to accommodation reserved for them 
in an hotel suiting their requirements. 

The London Hotels Information Service is a 
Government sponsored organisation. It was 
opened in 1950 by the Secretary for Overseas 
Trade and is managed by the British Hotels and 
Restaurants Association in conjunction with the 
British Travel and Holidays Association. Nearly 
all London hotels are on the register and co- 
operate closely with LHIS. The manager urges 
the need to bring the service to the notice of 
firms, so many of whom are constantly experienc- 
ing difficulties in placing their visitors in con- 
genial and comfortable hotels, particularly during 
peak periods. 








‘ie October 31, 1958 ENGINEERING . 


Metals and Materials 


NICKEL PLATING 
IN SPECIAL APPLICATIONS 


Nickel plating is versatile. Development of old and new methods of d Position 
has extended its application far beyond its use as the basis for decorative finishes 
Coatings with the special property of high strength and perhaps being compres- 
sively stressed to resist fatigue are progressing hand-in-hand with tin and 





By H. C. Castell 


Development Officer, phosphorus alloy coatings, coatings which have a variety of finishes bright ' 

matt or black. The engineering industries have quickly grasped their a 

The Mond Nickei Company Limited potentialities. New coatings have been coupled with old processes to allow , 

, speeding of production and evolution of methods for making several r 

articles which were never before thought possible. t! 

e 

I 

Nickel plating is popularly associated with the decorative finish seen proved themselves to be attractive as hard, corrosion-resistant Coatings I 
on motor-cars and bicycles and on various fittings in the home, but whilst for use On complicated shapes. . | 
this use is undoubtedly a very large one, nickel and nickel alloy coatings t 
have found many special industrial applications. Heavy Nickel Plating for Salvage and Protection ( 
There are several reasons for applying metallic coatings to articles. The use of electrodeposited nickel as a means of salvaging worn parts 


Except where galvanic protection is intended, such as with a zine coating 
on steel, the aim is generally to impart the properties of an expensive 
metal to the surface of a less expensive one. Nickel itself has many 
desirable properties; its corrosion resistance is good and its strength 
is high. When considered together these imply good wear and abrasion 
resistance, and here then is found the key to many industrial applications. 
Add to the desirable properties of nickel coatings the art of electro- 
forming and the result is development of processes which may be new to 
many. 

Variations on a Theme 

There is a large number of different electrolytes from which nickel 
can be deposited and there is an equally large number of variations in the 
mechanical and physical properties of coating produced from them. 

One of the simplest electrolytes is known as Watts solution and is 
based on nickel sulphate, nickel chloride and boric acid. Even with 
this one formulation it is possible, by varying plating conditions, to 
obtain deposits varying in internal stress and strength and having hard- 
nesses from around 150 DPN to over 400 DPN. Electrolytes from 
which to obtain coatings with special properties are often more complex; 
cobalt salts or organic additives are included, for example, in baths from 
which to obtain bright nickel deposits. Further modification allows a 
hard non-reflecting black-nickel deposit to be achieved. 

Tin-nickel alloy deposits containing 35 per cent nickel and 65 per 
cent tin are produced from a fluoride solution which has a high throwing 
power. The deposit is very hard (700 DPN), is semi-bright, and has a 
faint pink or purple tint. An advantage of this alloy coating is its low 
coefficient of friction, which makes it a desirable finish for such articles as 
instrument parts. Recent developments have made it possible to obtain 
nickel-phosphorus alloy by an “ electroless’ process. This type of 
deposit is hard (about 500 DPN as plated) and may be hardened still 
further to around 1,000 DPN by heat-treatment. The process is one 
of chemical reduction and not of electrolysis, and allows perfectly 
uniform deposition over complex surfaces. Such deposits have already 


was first considered during the 1914-18 war, when a unit of the RAOC 
successfully employed this method for the repair of army lorry parts, 
train axles and other parts which could thus be salvaged and brought 
back into operation, with resultant saving of time and money. Since 
that time the use of these techniques, of which Fescolising is the most 
widely known, have steadily grown until, today, they are employed 
not only for salvage and repair but also on components which will be 
used under conditions in which corrosion and wear might cause unduly 
rapid deterioration. Worn or undersize parts can be built up and 
restored to size and a corrosion resistant surface can be provided on 
new parts. 

Salvage by heavy nickel plating is a regular practice in the repait 
shops of many transport organisations, for example, at Chiswick, the 
engineering headquarters of the London Transport Executive, matiy 
components from the London buses are repaired by applying, on the 
worn surfaces, electrodeposited coatings of thicknesses ranging between 
0-020 and 0-080in. The parts so salvaged include hubs, differential 
worm shafts, rear-axle driving shafts, fluid flywheel housings, water- 
pump spindles, clutch shafts and dynamo armatures (see Fig. 1). 

Some of the major uses of heavy nickel plating are in the paper- 
making and printing industries where, in paper-making plant and the 
associated printing machinery, large rollers are often nickel plated (see 
Fig. 2). Hydraulic machinery, such as rams and heavy presses, also give 
long trouble-free life when similarly protected. 

Electroformed Nickel for Moulds 

Special surface treatment may render an electrodeposited film non- 
adherent, and this, as many would recognise, is the starting point in 
making replicas by electroforming. 

The ability of nickel films to take up in exact detail the contours of the 
surface being plated enables many stages of negative-positive reproduc- 
tion to be carried out by electroforming before detail is lost. Perhaps 
the most outstanding example is in the manufacture of gramophone 
records, in which the original sound track, cut on a lacquer-coated 


Fig. 1 Worn surfaces on a 


clutch bearing housing and 
a tensioner post from a 
timing mechanism, repaired 
by building up with electro- 
deposited nickel. 


Fig. 2. The cylinder, 5 ft 

diameter by 8 ft long, was 

Fescolised in nickel for 

a leading paper manufac- 

turer to prevent corrosion 

and damage to the paper by 
staining. 
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Fig. 3 





aluminium disc, is faithfully copied by this process. This copy would be 
satisfactory for producing the finished plastics record, but, in fact, it is 
retained as a master, and a further reproduction is made from which 
the actual “ stamping” shell is electroformed, see Fig. 3. In order to 
ensure dimensional accuracy and to prevent premature stripping of the 
replica, great care must be exercised over plating conditions. Desirable 
properties of low internal tensile stress and high ductility must be attained. 
In recent years it has been found that, for the final stamper, nickel, 
because it is harder and stronger, is preferred to composite shells of 
copper and nickel. The practice of manufacturing long-playing and 
high-fidelity records from all-nickel stampers is now generally accepted, 
and a more recent innovation is the use of the same technique for the 
manufacture of records of popular music. The greater strength of the 
nickel stamper has allowed thinner gramophone records to be satisfac- 
torily produced, which in turn has made possible the use of higher-quality 
plastics in records produced at the same cost. 

Electroforming is also finding increasing application in the plastics 
industry; nickel dies formed in this way are, for example, used to mould 
articles which range from technical nylon components and cams and 
ratchets for all types of machinery to name-plates, motor-horn buttons, 
bottles, toys and construction kits. The original master pattern is 
normally either cast from resin or wax, or machined to size from a solid 
blank of free-cutting metal or plastic. A nickel-plated negative replica 
of this pattern could normally be used for the moulding die, but in fact 
for mass-production the negative-positive process is repeated again to 
enable a large number of moulds to be made from the one master pattern. 
Anexample of such a mould is shown in Fig. 4. There is a great economic 
saving involved in having to machine only one master pattern; moreover, 
polishing can often be carried out at a stage where the detail is on an 
exterior surface instead of the interior surface of a hollow mould. 
Electroformed Nickel for Foils 

There are many uses for electroformed screens and grids as filters 
and sieves, in a great number of diverse industries. For this purpose 
perforated nickel sheet, made in many different sizes and with holes of 
various shapes, are being made very economically by electroforming. 
Such sheet can be produced by coating a brass or copper cylinder with 
photosensitive etch-resist and photographing, on to this surface, a 
pattern of the grid which is to be electroformed. The exposed portions 
of the printed photograph are developed, and the unexposed portions are 
washed out, baring the copper in these regions. These bare copper 
regions are then etched to form recesses. After removal of the resist 
the whole copper surface is given a sulphide film to prevent adhesion 


Pe, 


Fig. 6 





Fig.4 Core for plastics 

moulding cavity for a 

vehicle rear light, electro- 
formed in nickel. 


Fig. 5 A tubular filter 
element fabricated from 
electroformed perfora- 
ted nickel sheet, for use 
in a_cigarette-making 
machine. 


Electroformed 
nickel screen for printing 
on silk. 
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Moulding a gramophone record, using all-nickel stampers. 





of the nickel deposit. During subsequent nickel plating the wax filling 
in the recessed etched portions acts as a stop-off, and an electroformed 
sheet is built up, with holes of the appropriate size and shape. As the 
sheet increases in thickness the holes naturally become smaller, so that, 
on completion, the section through the hole is conical which, for many 
applications, is desirable. Alternatively, the nickel electroform can 
be removed while still very thin, and be further built up by plating both 
sides of this starting sheet, to form a robust sieve screen. 

Applications for this type of material are numerous. The obvious 
ones are filters in the food-processing industries, oil filters, sieves for 
powders and for paper-making. Extremely fine-mesh screens have 
been made as shadow masks for colour television tubes and as grids 
and screens in information-storage cathode-ray tubes. 

A specialised application in which this technique can be used to 
considerable advantage is in the manufacture of filters of certain unusual 
shapes. For example, in one case the need arose for a cylindrical filter 
having holes of a certain size and shape which would have been extremely 
difficult and costly to make, if produced by conventional welding or 
brazing technique, using ordinary perforated-metal sheet. The solution 
to the problem was found by using electroformed nickel sheets, only 
0-001 in thick, and bearing holes of correct shape and size. This sheet 
was formed into the correct cylindrical shape, carefully seam-welded, 
and then replaced in the plating bath and built up to the required thickness 
and rigidity. The seam formed by welding almost entirely disappeared, 
and the final product was a seamless fabricated filter (see Fig. 5). 

The perfection obtained in reproduction of holes suits the process 
ideally to making such articles as nickel printing screens, an example of 
which is shown in Fig. 6. 

Nickel-plate for Corrosion and Abrasion Protection 

One example of nickel plating for enhancing resistance to abrasion 
is in the manufacture of aeroplane propellers, practised in the United 
Kingdom by de Havilland Propellers Limited (see Fig. 7). The pro- 
pellers are made as hollow steel sections, which are filled with a rubber- 
type compound. In the early days it was found with such a propeller, 
which was zinc-plated to prevent ordinary atmospheric corrosion, that 
considerable abrasion was caused by the impact of small particles of 
rock which were sucked into the revolving blades when the aircraft was 
landing or taking off. The particles gouged holes and channels in the 
surface of the propeller. It was discovered that a thick coating of nickel, 
deposited from a special solution giving a hardness of about 600 DPN, 
would minimise this effect, and give much longer service life. The 
deposit must be compressively stressed, to eliminate failure by fatigue. 
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All the properties needed are achieved by deposition of the nickel from 
a Watts-type solution containing specially selected organic addition 
agents. 

In letterpress printing a thin coating of electrodeposited nickel (about 
0-0002 in thick) is used to increase the press life of plates cast in lead- 
tin-antimony alloy. By use of the nickel-plated stereotypes, six, eight 
or even more times as many impressions are obtained without loss of 
quality. Electrotypes and even copper original plates are sometimes 
similarly plated: in electrotyping, the nickel film may be deposited 
directly on to the mould before the copper shell is grown. The factors 
mainly responsible for wear are abrasion, indentation of paper grain and 
spreading of the base metal, and clearly, the harder the nickel film, the 
longer will it resist these influences. A further advantage is that, in 
addition to prolonging the life of the plate, the nickel face gives a cleaner 
print on delicate tints and resists the corrosive attack which is 
occasionally encountered from printing inks. 

Circular knives for meat-slicing machines are coated with nickel 
and chromium to protect the steel, which would otherwise corrode 
(see Fig. 8). Nickel coatings are often used also as a corrosion pre- 
ventive on parts of food-packing machinery, especially in handling food 
in the wet condition. For example, a machine for packaging peas 
uses a device for measuring a given quantity of peas in an adjustable 
cylinder into which the wet peas are fed. Rusting of the steel parts would 
discolour the food, but nickel plating prevents this effect and obviates 
contamination. 

Some work has been done from time to time on the manufacture of 
nickel or nickel-alloy-plated cooking utensils. Nickel, being completely 
non-toxic, is an ideal material for this purpose, but until recently the 
use of plating in this application was somewhat limited by the fact that 
the deposited nickel was somewhat soft and, in time, wore away, exposing 
the underlying metal, which is usually copper. Nowadays, however, 
with hard bright deposits available, it is possible to produce, on cooking 
vessels, a permanently bright and hard, abrasion-resistant nickel surface. 
Frying pans and other domestic hollow-ware, spun from copper sheet 
and plated internally with tin-nickel alloy give very desirable resistance 
to staining and tarnishing. Moreover, when foods are cooked in hot 
fat, tin-nickel plated pans exhibit greater non-sticking properties than 
those made and finished in other metals. 


Electroless Nickel-plate for Protection 

The ‘ Kanigen” process, based on chemical reduction to give a 
nickel coating containing 5 to 10 per cent phosphorus was first com- 
mercially developed for the internal coating of large steel tank cars for 
transporting corrosive liquids which are liable to attack steel. Since 
that time, however, numerous and widely varying applications have 
been developed, including many in the aircraft industry, such as the 
coating of hot-air valves cast in Ni-Resist, hydraulic equipment and 
tubing of various kinds, especially for use in the chemical industry 
(see Fig. 9). A similar process has been successfully operated for the 
decorative plating of razor parts. These complicated parts can be packed 
into the plating vat without consideration for throwing power and, by 
using this technique, much higher rates of production can be obtained. 
The deposit is semi-bright if the original surface has been brightly 
polished. 

Nickel-phosphorus alloy is also deposited by chemical reduction in 
the grooves of aero-engine pistons. The deposit is 0-0005in to 
0-00075 in thick and its high hardness ensures a substantial reduction 
of wear in the grooves, an improvement which is still evident after 
1,800-2,000 hours’ running of the engine (see Fig. 10). 


Fig. 10 
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Fig.9 Kanigen coated 
cast iron valve. 


An aircraft 
engine piston, the ring 
grooves of which have 
been nickel plated by 
chemical reduction to 


resistant surface. 
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Fig. 7 An aircraft propeller coate: 
with a thick nickel electrodeposi: 
for abrasion resistance. 





Fig. 8 This meat slicing machine uses 
a circular knife which is nickel and 
chromium plated to prevent corrosion, 





Conclusions 


In this brief survey, an attempt has been made to describe some of 
the uses of nickel and nickel alloy coatings which have resulted from 
the newer techniques now available to the engineer. 

High hardness and durability are obtainable by the electroless process 
which, moreover, overcomes all the difficulties of uneven deposits. 
Tin-nickel deposits give high resistance to corrosion combined with 
high throwing power. Hard bright deposits can now be applied to 
resist a combination of corrosive and abrasive attack. Heavy deposits 
can salvage worn parts and protect new ones from corrosion and wear. 

Electroforming gives the engineer a tool by which he can produce 
articles impossible to make in any other way. 

Improved plating equipment, new techniques of metal and _ alloy 
deposition and a greater understanding of the fundamental principles 
are removing many of the earlier limitations of the processes and it is 
now possible to choose a deposit which is practically tailor-made to 
suit individual applications. 

The author acknowledges, with gratitude, the co-operation of the 
following organisations in supplying information and _ photographs: 
Fescol Limited; London Transport Executive; de Havilland Propellers 
Limited; Cornwall Press Limited; Decca Record Company Limited; 
London and Scandinavian Metallurgical Company Limited; N.V. Veco 
Zeefplatenfabrik, Holland; Molins Machine Company Limited; Van 
Berkel’s Patent Company Limited, Holland; Modinstal Electric Com- 
pany Limited; Tin Research Institute; Albright and Wilson Limited; 
Audley Engineering Company Limited; Géillette Industries Limited; 
British Overseas Airways Corporation, and Varley F.M.C. Limited. 
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pook Reviews 


REFLECTIONS ON KLYSTRONS 


Reflex Klystrons. By J. J. HAMILTON. Chapman 
and Hall Limited, 37 Essex Street, London, 
W.C.2. (45s) 

The reflex klystron was developed during the 
Second World War as a local oscillator for 
superheterodyne receivers used in radar seis. 
Despite the advent of other high-frequency 
generators such as the backward wave oscillator, 
it has maintained its pre-eminent position as a 
low and medium power oscillator for frequencies 
of 2,000 Mc/s and above. An _ outstanding 
feature is the simple compact construction, 
which can be so robust as to give good frequency 
stability even in the severe environment experi- 
enced in a guided missile. Another asset is that 
its frequency of oscillation can be varied mechani- 
cally and without difficulty over a considerable 
range with the further advantage that modulation 
or fine adjustment is achievable by electronic 
means over a narrow band. It is not surprising 
therefore that reflex klystrons are used exten- 
sively to-day not only as local oscillators in 
radar receivers but as signal sources in test 
equipment, as transmitting and recziving tubes 
in microwave Communications apparatus and as 
generators in other applications of high-frequency 
radio engineering. 

As a consequence there are many microwave 
engineers who have more than a passing interest 
in the reflex klystron and who wish to learn 
something of how it works, now it is made and 
how it should be used. Often enough they 
prefer to obtain this knowledge without studying 
the advanced literature and it is primarily to these 
people that this book has been addressed. It 
contains information drawn from many sources 


NEW BOOKS 


The Machine Tool Trades Association Guide to 
Members Activities. Published for the Machine Tool 
Trades Association by the Machinery Publishing 
Company Limited, National House, 21 West Street, 
Brighton 1. (Free of charge to members.) 

The Guide is set out in three sections. In the second 

section member firms have been accorded code 

numbers to which the product index, Section 1, and 
the trade names index, Section 3, refer. The data are 
presented in English, French, German and Spanish. 


BBC Television: A British Engineering Achievement. 
BBC Publications, British Engineering, 35 Mary- 
lebone High Street, London, W.1. (2s 6d). 

Some technical knowledge is assumed, though not 

necessarily in the field of television. BBC television 

goes back to 1936 and its history is briefly given, 
bringing the story up to Eurovision. Even a non- 


technical reader must be impressed by the mass of 


research, application and enthusiasm indicated in 
these 64 pages. 


Theoretical Electromagnetism. By W. R. Myers. 
Butterworths Scientific Publications, 4 and 5 Bell 
Yard, London, W.C.2. (42s). 


Designed for undergraduates reading for an honours 
degree in physics, the author assumes familiarity 
with electricity and magnetism up to Intermediate or 
GCE (A). Fourteen books for further reading are 
Suggested. The author is Lecturer in Physics at 
Southampton University. 


Technical Reports of the Electrical Research Associa- 
tion, Thorncroft Manor, Dorking Road, Leather- 
head, Surrey. 

“ Windmills for Electricity Supply in Remote Areas,” 

by G. Gimpel and A. H. Stodhart, C/T120 (18s); 

“The Temperature Rise of the Terminals of Plugs 

and Socket Outlets to B.S. 1363 : 1947, with Special 

Reference to Adaptors,” by H. W. Baxter, G/T311 

(6s); “ The Electrical Properties of Tungsten Trioxide 

(Final Report),” by J. Hirsch, L/T351 (10s 6d): 

“The Movement of an Arc between Parallel Hori- 

zontal Rods Fed from One End in Still Air and in a 

Wind,” by A. E. Guile, O/T19 (12s); * Failures of 

Domestic Immersion Heaters Caused by Corrosion 





presented in a unified account of the fundamental 
principles of operation and of the processes 
involved in manufacture. The picture is com- 
pleted with descriptions of several well-established 
types and with a mention of some unconventional 
designs and future trends. 

Bearing the purpose in mind, the book has 
to be judged on the grounds of clear, unam- 
biguous expression and~attention to accuracy. 
It is disappointing to find that these features 
could be improved. The author creates the 
impression throughout that he knows well enough 
what he wishes to say but that he has not been 
sufficiently critical to ensure that he has said it 
in a way which is readily understood and which 
is not open to misinterpretation. 

Turning to a more detailed criticism, it is 
wrong to give such scanty treatment to the 
electron optics of the valve. This is the heart 
of the device in all respects and yet electron guns 
are dismissed in less than one page. It would 
seem desirable also to rearrange the order of the 
book into a more logical sequence wherein the 
introduction is followed by an analysis of the 
complete oscillator. The component parts such 
as the electron optical system and the r.f. circuit 
could then be treated in subsequent sections. 

It is pleasing to find references to other work 
included at the end of each chapter; it is appa- 
rent that these have been selected with care. 
Another commendable feature is the line dia- 
grams which are clear and well prepared. This 
book is full of information, both elementary and 
advanced, on most aspects of reflex klystrons, 
their use and manufacture. Unfortunately it is 
spoilt by poor writing. 


and Scale Formation—Résumé of Literature and 
Assessment of Economic Importance in Great 
Britain,’ by A. Morris Thomas, Y/T21 (21s); ** Arc 
and Bead Characteristics for Pure Aluminium for a 
Range of Wire Feed Rates (Self-Adjusting Arc) at a 
Constant Voltage in Argon,” by J. C. Needham and 
A. A. Smith, Z/T112 (12s 6d). 


Electrical Principles. By H. Cortron. Second 
edition. Cleaver-Hume Press Limited, 31 Wright's 
Lane, Kensington, London, W.8. (12s 6d). 

This book is aimed at an audience somewhat in 

advance of GCE (0). In this, the second edition, 

a short section on terrestrial magnetism has been 

added, the chapter on chemical effects has been 

changed a little, illustrations have been overhauled 
and improvements arising from correspondents’ and 
reviewers’ remarks have been made. The symbols 
used in the book are based on BSI recommendations. 
(BS1991, part 1.) 


Biological Treatment of Sewage and _ Industrial 
Wastes. Volume 2: Anaerobic Digestion and 
Solids-Liquid Separation. Edited by JOSEPH 
McCase and W. W. EcKENFELDER, JR. Reinhold 
Publishing Corporation, 430 Park Avenue, New 
York 22, N.Y., USA (311-50); and Chapman and 
Hall Limited, 37 Essex Street, London, W.C.2. 
(92s). 

These are papers presented at the Conference on 

Anaerobic Digestion and Solids Handling, 24-26 

April, 1957. The first 14 deal with Anaerobic 

Treatment, the next 10 with Sedimentation and 

Flotation and the last four with Vacuum Filtration 

and Sludge Conditioning. A good Index is provided. 


Bergbaumechanik. By Maercxs and OSTERMANN. 
Fifth Edition. Springer-Verlag, Reichpietschufer 
20, Berlin W.35, Germany. (36 DM). 

““ Mechanik ’”’ in German covers statics, dynamics, 
strength of materials and fluid mechanics. This well- 
known volume, now re-written by W. Ostermann, 
covers these fields admirably up to about HNC level, 
except that vibrations are not treated. The examples 
are all taken from the field of mining engineering, as 
are the special topics which are handled. 
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und Physik published a commemorative number 
in March, 1958, to celebrate the 60th birthday of 
Jakob Ackeret. One of the papers has been 
reprinted as a separate under the title “* Three 
Hundred Years of Vibration Engineering,” and 
I think if anybody is sufficiently interested, the 
author, Dr. Stephen J. Zand, might send one 
from Unitec Inc., 410 Shorehaven Drive, Erie, 
Pennsylvania. 

I have mentioned before the Special Subject 
Lists of the Library Association (Chaucer House, 
Malet Place, London, W.C.1) and I understand 
that On the Shelvians have shown some interest. 
No. 27, compiled by E. R. Yescombe of the 
Northern Polytechnic, deals with ‘* Rubber: 
Natural and Synthetic.” This gives biblio- 
graphies, abstracts, libraries (rubber libraries are 
just what we need for expansion), historical, an 
encyclopaedia, periodicals, reviews, directories 
and so forth. Books are given in a sub-divided 
list in alphabetical order of author. 

For some years, Edwards High Vacuum of 
Crawley have produced a fine abstract publica- 
tion called Vacuum, Volume 6 is published by 
Pergamon. Nature appears to have overcome its 
abhorrence for a vacuum and Pergamon will 
publish Volumes 7 and 8 in December 
by which time the abstracts that are a feature 
of the journal should be up-to-date. From 
January, 1959, the journal will be a bi-monthly. 
Subscriptions are £10 for ** bodies * and £4 10s. 
for individuals. This double-track subscription 
is getting a habit with Pergamon and I cannot 
help wondering how they overcome the wangle 
of individuals buying on behalf of firms. 

Many of us must have wondered, at odd times 
why we were such clots as to become librarians 
(just as others wonder why such clots ever 
became librarians). The question is resolved, to 
a certain extent, by an article in the July Unesco 
Bulletin for Libraries by R. L. Collison entitled 
**On being a librarian.” In the course of the 
article he asks the rhetorical question ** Why am 
I fit to be a librarian.” The answer is not the 
one / should give. But then I would not frame 
the question in quite that way because I do not 
like leaving myself open to insults. Strangely 
enough the next article in the same journal, on 
storage and preservation of books, etc., by the 
librarian of the Nigerian College of Arts certainly 
brings in a few quantities that are certainly not 
considered in Mr. Collison’s. Silverfish and fire- 
brats, termites, bookworms (not your kind), mud 
wasps are hazards that most of us do not have to 
consider. Our dangers run to the Greater Page 
Slasher and the Inveterate Underliner. 

The Soviet News of 11 August reports that the 
Russians are conducting rain-making experi- 
ments. Now there is something about which 
they can teach us nothing. 

American efficiency is a great thing. I have 
subscribed since its first number to a specialist 
publication now in its third volume. As I have 
not had a copy since the January issue, | have 
sent the publishers a succession of wheedling, 
pleading, abusive letters and now at last I 
have had a printed card acknowledging with 
thanks ** you request regarding . Magazine. 
Due to a change in our mechanical operation, 
we cannot comply with your request for 30 days. 
We ask for your co-operation and _ patience 
during this changeover, so that we may serve 
you better in the future.” One thing is certain, 
it could not be much worse. 

There is certainly nothing conservative about 
the Institution of Production Engineers. Glanc- 
ing idly through their Journal I suddenly, 
noticed that the title of one paper was all in 
lower case. This caused me to look more closely 
at the titles of other papers and I found that 
about five different types were used for different 
items. I wonder if these have any significance? 
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STEEL FORGINGS 


ALTER SOMERS Limited, Haywood Forge, Hales Owen, near Birming. 
ham, have made forgings for the engineering and shipbuilding indus. 
tries since 1866, when the business was founded, but until recently the 
emphasis has been on the production of heavy forgings, and the lighter 
products were made in a small section of the heavy forge. By 1956 the 
demand for light forgings had increased to such an extent that new plant 
was needed, and it was decided to build a completely new, self-contained, 
light forge, place the production of light forgings under separate manage- 
ment, and expand the output considerably. With the aid of a loan from 
the Industrial and Commercial Finance Corporation Limited, work was 
started on the new plant in 1957, and the forge is now in full-scale 
operation. Light forging production has been transferred entirely to 
the new plant, which is of advanced design, and the space thus freed jn 
the heavy forge is to be used for developments in that department. 

The new light forge is capable of producing and annealing forgings in 
carbon and alloy steels up to two tons in weight. Rough and finish 
machining can be carried out in machine shops elsewhere in the works 
as required. 

There are two forging units in the plant. The primary one is a 500 ton 
rapid-acting hydraulic press, which operates in conjunction with a 
rotary-hearth furnace and a rotary manipulator. A secondary unit, 
consisting of a one ton hammer and heating furnaces, is installed to deal 
with the smaller forgings. 

As will be seen from the accompanying plan, the forge building has 
three bays. The centre bay, 210 ft long and S50 ft wide, houses the 
forging equipment, while the two side bays, each 22 ft wide, are used 
for ancillary equipment and storage. One of the bays is occupied by 
the hammer furnaces and heat treatment furnaces. A small office block 
is located at the end of this bay, and a room is set aside in the block for 
the main control panel housing all the furnace instruments. At the end 
of the other bay is the rotary hearth furnace; the rest of this bay is 
devoted to steel stock storage and preparation, for which purpose cold 
sawing and flame cutting machines are installed. A five ton overhead 
electric crane, controlled from either of two floor mounted pulpits, serves 
the whole bay. A continuous flow of material is provided for in the 
layout, the flow line extending up the stock bay, through the appropriate 
furnace and forging unit, through the heat treatment furnaces if required, 
and then back down the main bay for despatch. A two ton overhead 
electric travelling crane serves the whole of the main bay. 


RAPID PRESS OPERATION 

The main forging press is of 500 tons capacity, the structure being of 
the four column type designed as an 800 ton shell piercing press but 
converted to its present use and de-rated because of the high speed of 
operation. It was supplied and converted by Reed Brothers (Engineer- 
ing) Limited, Woolwich, London, S.E.18, and has oil hydraulic equip- 
ment designed and made by Towler Brothers (Patents) Limited, Rodley, 
Leeds. The ram approach and return speeds are both 16 in per sec and 
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The plan of the plant shows the three main bays. 
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the forging speed is 3in per sec. When working with short strokes 
such as are used for finishing, the press will operate at speeds up to 
130 strokes per min. At 36in ram extension the press will make 
45 strokes per min. 

A very effective control system, with push-button and lever controls 
arranged on a panel in front of the seated operator, enables him to 
pre-set the depth of penetration required to the nearest +; in, and to 
run the press under either manual or automatic stroking control as 
required. Both the lower limit of the stroke and the length of the return 
can be set from the desk. The fact that the lower limit can be set so 
accurately has greatly increased the speed of forging. 

Eight oil hydraulic pumps, arranged in pairs, with each pair driven 
by a 75h.p. motor, provide the power for the press, the maximum oil 
presstire being 4,500 Ib per sq. in. A low pressure system, operating at 
1,000 Ib per sq. in, and powered by a separate 74 h.p. motor, is used for 
press control. The pumps are installed in a chamber below floor level 
and accessible from the press foundations. 


MANIPULATOR 


Forgings are handled under the press by a 4,000 lb capacity manipu- 
lator, which also serves to charge and discharge the furnace. Designed 
by Kendall Contracting Inc, Alliance, Ohio, USA, and built by the 
Wellman Smith Owen Engineering Corporation Limited, Wilton Road, 
London, S.W.1, the manipulator has severe] unusual features. 

It consists basically of an 18 ft diameter rotary table with a 4,000 Ib 
manipulator trolley mounted on rails across the table diameter. The 
driver is seated at a control panel mounted on the turntable to the right 
of the trolley, instead of on the trolley itself, as is usual. This has the 
advantage of placing the driver close to the press, and even when long 
bars are being forged, his view of the work is excellent. In addition, the 
driver’s comfort is improved, as he is not subject to vibration. 

The rail tracks, which allow the trolley a travel of 12 ft, are so arranged 
that the unbalanced load carried in the jaws of the machine can be 
transmitted to the complete turntable. This has made it possible to 
reduce the weight of the trolley and so to move it at the speeds required 
with relatively low power. All the normal motions are provided on the 
peel of the machine, so that the forging can be rotated, slewed, hoisted 
and tilted, while the carriage moves backwards and forwards. The 
manipulator has a trolley travel of 100 ft per min, peel rotation of 
20 ft per min and peel levelling and hoisting speeds of 30 ft per min. 
A turnabout mounted between the rails on the turntable can be raised 
and turned through 180° so that a hot forging placed on it by the 
manipulator can be turned end for end. 

There are two separate hydraulic systems, one on the turntable and 
one on the trolley. Control is through solenoid valves. Extra controls 
are provided on the manipulator to enable the driver to rotate the furnace 
hearth and open and shut the door, and also to rotate the loading table. 


GAS GATHERING 


Gas from all possible sources is the policy of 


the Gas Council, and this year they report disappointments. 


however, been one of the Gas Council’s big 
After spending considerable 
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HEATING 

A 16ft diameter oil-fired rotary hearth furnace, built by the 
Incandescent Heat Company Limited, Smethwick, is used for heating 
steel ready for forging. It operates at 1,250° C under automatic tem- 
perature control, and has a heating capacity of 2 tons per hour. The hearth, 
which can carry a maximum load of ten tons, can be rotated at 1 r.p.m. 
by a motor and reduction gear in the foundations. A water seal is 
used instead of sand, to reduce the drag on the hearth when it is being 
rotated. Thermostatic control of the water circulation prevents the 
seal from boiling and drying out. 

There is no centre pillar or baffle wall, as in a normal rotary hearth 
furnace; in fact, there is no cool zone. With the type of work done 
by the press there is no necessity to pre-heat the steel, which can be 
charged directly into a furnace at forging temperature. A rotary hearth 
furnace was chosen because it facilitated the handling of the steel. It 
has a very wide door, which takes the manipulator head easily, leaving 
adequate visibility for the driver. The hearth is therefore normally 
stationary, being rotated only to load or remove a piece of steel. 
A secondary push button control point for the furnace is located at 
the furnace door, but control is normally effected from the manipulator. 

A 14ft diameter, 10 ton capacity, rotary table adjacent to the 
manipulator, is so arranged that half of it is in the steel stock bay, and 
sO serves to transfer prepared stock from one bay to another. It also 
provides a small storage space between the cutting operations and the 
furnace, and so prevents any possible hold up of the forging unit for 
want of steel. The table can be controlled either by the manipulator 
driver or from the shop floor. 


SMALL FORGINGS 

A self-contained one ton pneumatic hammer made by B. and S. 
Massey Limited, Openshaw, Manchester, deals with the smaller forgings. 
It is arranged at 45° to the direction of working, so that tools can be 
used on the forging from either side. Like the press, the hammer can 
be set for automatic stroking. 

Two batch type oil-fired furnaces, automatically controlled, serve to 
heat stock for the hammer. They are charged and discharged by a 
Conveyancer diesel fork-lift truck, modified by the fitting of a special 
head for handling steel and forgings. This truck, of 15 cwt capacity, 
is also used for general-purpose handling about the shop. 

HEAT TREATMENT 

Two electric furnaces, built by Méetalectric Furnaces Limited, 
Smethwick, are installed for annealing forgings. They are of the 
bogie type, each having a moving hearth 14 ft by 5 ft capable of taking 
a 10 ton load. Fully automatic control gear is fitted, and the maximum 
furnace loading is 385 kW. No haulage gear is installed for traversing 
the bogies; they are moved by a Lansing Bagnall tractor which is 
normally engaged, with a three ton trailer, on general transport duties. 


EUROPE TAKES GAS 


The supply of gas in Europe has just been the 
subject of an OEEC report. So far as sources 
are concerned there are three main groups of 
countries. The first, including Britain, Switzer- 
land and the Scandinavian countries, is depen- 
dent on conventional works and has no natural 





substantial progress in the practical development 
of new processes and sources for gas supply (the 
Gas Council annual report and accounts for the 
year ended 31 March, 1958). At the Partington 
works of the North Western Gas Board, near 
Manchester, a full-scale plant is now under 
construction for further experiments on the 
production of gas by hydrogenation of coal or 
oil at high pressure. The plant will have an 
initial capacity of 74 million, and an ultimate 
capacity of 15 million cu. ft per day, the gas, 
which will have a low sulphur and carbon 
monoxide content, will leave the plant at a 
pressure of 400 lb per sq. in. Another applica- 
tion of the hydrogenation process will be tried 
out by the South Western Board at Bristol, where 
a plant to produce 5 million cu. ft a day, by the 
hydrogenation of light petroleum distillates, is 
to be built. 

In Scotland, a new works at Westfield, Fife, 
is under construction, for the high-pressure 
complete gasification of poor quality coal brought 
by conveyor direct from nearby opencast mines. 
This is the first plant of its kind in Great Britain, 
and when in full production will yield 30 million 
cu. ft of gas a day. In Scotland, too, is the 
first British town supply to be fed with natural 
gas—irom the Musselburgh works. 

The quest for natural gas in Britain has, 


effort on exploring apparently promising geo- 
logical formations, only small deposits have 
been found. In France, large deposits are now 
being exploited, and there is speculation in this 
country as to whether supplies from across the 
Channel could be piped to the United Kingdom— 
but, as the Gas Council’s chairman has said 
this is still only a “ pipe dream.” 

The possibility of shipping liquefied natural 
gas to Britain from the Gulf Coast oilfields, 
however, is nearer realisation. The first trial 
shipload should arrive early in 1959 at Canvey 
Island, where storage tanks are under construc- 
tion. If this experiment should prove successful, 
and it is decided to go ahead with the large-scale 
importation of liquid methane, the Gas Council 
foresee a substantial reduction in the cost of 
gas supplies; a fleet of 30,000-ton tankers will 
be required to handle the liquid fuel. 

During the year 11 new oil gasification plants 
have been put into commission, and 14 more 
are on order. The first stage of the largest 
project, adjacent to the Isle of Grain oil refinery, 
should be in operation this summer. The 
Southern Gas Board has, for the past year, 
been taking surplus gas regularly from the 
Fawley oil refinery, and the North Thames 
Board are to take gas from the Shell Haven and 
Coryton refineries. 


gas. The second, including France, Germany, 
Belgium and Holland, draws supplies from blast 
furnaces and coke ovens as well as conventional 
gas works. The third group consists of countries 
where natural gas plays an important part. 

Before the Second World War the production of 
natural gas in Europe was negligible. Last year’s 
output was the equivalent of seven million tons of 
fuel oil. In Italy the expansion of natural-gas 
production has been the mainstay of post-war 
industrial expansion. The State monopoly ENI 
has constructed a series of pipe-lines in the Po 
Valley with extensions to Florence and Genoa. 
About 9 per cent of Italy's energy needs are 
now met by natural gas. In France the big 
development is the Lacq field. The proven 
reserves there are the largest in W. Europe. 
A 24in pipe line is being laid from Lacq to 
Angouleme where it will split, one branch going 
to Nantes, the other to Lyons and Macon. An 
extension to Paris is projected. 

Austria has the ,advantage of having its 
reserves of natural gas in the neighbourhood of 
Vienna. Production is in the hands of the state- 
owned OMV concern. In Holland natural gas 
now supplies about one-tenth of energy needs. 
In West Germany natural-gas supplies only 
meet 2 per cent of the big demand for gas. 
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BICYCLE BUILT FOR POWER 


With continually rising transport costs the 
ordinary man has to find a way of getting to 
work not subject to sudden increases of fares 
or to equally sudden cessation of service. The 
position is aggravated by the increasing distances 
that have to be travelled to and from the place 
of work, and by the extreme difficulties of finding 
parking space in the larger towns. On the 
Continent and to some extent in this country 
the motor scooter has proved very popular 
(nearly 2} million were sold last year), but a 
smaller alternative not so costly to buy or to 
run is the Moped—the motor-assisted pedal 
bicycle. It needs less skill than a scooter or 
full-size motor bicycle, in fact, it can be ridden 
away by anyone who can ride a pedal cycle, 
and yet the engine is powerful enough to take 
away much of the hard work of propulsion. 

The most recent addition to this range of 
vehicles is the machine now being made by 
Raleigh Industries Limited, Nottingham, and 
which is shown in the accompanying illustrations. 
It is a machine designed as a whole, even the 
carburettor is a special model for the cycle, 
and it is to be backed up by a spares service 
available throughout the country. The engine is 
a Sturmey Archer design and is capable of 


Fig. 2 





giving the cycle a speed of 30 m.p.h. on the level. 
At the cruising speed of 25 m.p.h., the con- 
sumption is over 200 miles per gallon. During 
an extended test in Africa, covering more than 
4,500 miles mainly over dirt roads, the con- 
sumption averaged 176 m.p.g. with an average 
mileage of 214-7 per day. 

The frame is a brazed tubular steel structure 
which generally follows cycle design but has 
strengthened front forks and wider rear stays to 
accommodate the chain wheels. The wheels are 
Dunlop 26in by 2in with Endrick rims. 
Standard cable brakes are used. The engine is 
mounted on an adjustable bracket on the frame 
and can be removed as a complete unit. The 
bore and stroke are 38mm and 44mn, res- 
pectively, giving a capacity of 49-9 cc. It works 
on the two-stroke cycle with twin transfer ports; 
the flat-topped piston has one plated and one 


Raleigh Moped 


plain ring. The compression ratio is 6 to 1, and 
at 4,300 r.p.m. the power developed is 1-3 h.p.; 
maximum torque occurs at 3,300 r.p.m. To 
assist starting there is a decompressor valve in 
the head, cable operated from the twist grip 
that also controls the throttle. 

The cylinder head and crankcase are alu- 
minium but the cylinder barrel is cast iron. 
A single ended crankshaft is carried in ball 
journal and needle roller bearings and there is 
a roller bearing in the big end. The little end is 
a plain bearing. The connecting rod is a simple 
steel pressing. The whole engine is supported 
in a cast aluminium bracket on three Metalastik 
bushes to reduce the transmission of vibration 
to the cycle frame. A Lucas flywheel magneto 
supplies the spark and incorporates a lighting 
coil. When standing still the lights are supplied 
from 4-5 volt dry batteries which are housed in 
a tubular case on the frame. 

The drive from the engine is taken by a V-belt 
to the bottom bracket countershaft and thence 
by roller chain to the sprocket on the rear wheel. 


In the head of the Sturmey Archer engine 
is a decompression valve for starting and stopping. 


Fig. 3 The engine is mounted on the frame by 
a light alloy bracket and insulated by rubber pads. 





On the countershaft there is a driving pin which 
can be withdrawn by hand when it is desired to 
pedal the cycle without the engine, or when it 


has to be wheeled for any distance. Slack in 
the belt can be taken up by adjusting the engine 
mounting bracket, and in the chain by moving 
the rear wheel backwards (as with a normal 
cycle). The pedal axle rotates within the counter 
shaft, also on needle roller bearings, and drives 
the rear wheel through a chain. Chain adjust- 
ment in this case is made by a jockey sprocket. 
The overall gear ratio for the engine is approx- 
imately 15 to 1. 

The fuel used is a petroil mixture as is general 
for small two-stroke engines. The tank is 
pressed steel and holds 6} pints including 4 pint 
reserve. The feed is through a cock and a 
flexible tube to the Amal carburettor which has 
an enrichening needle for cold starting. Like 
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Fig. 1 The Raleigh moped has a top speed of 
30 m.p.h. and a consumption of 200 mpg 


the sparking plug, the main jet can be reached 
for maintenance without removing the covers, 
The same applies to the air filter. Throughout 
the whole construction the keynote has been 
simplicity so that all normal adjustments can be 
carried out without recourse to a garage. For 
those who wish, there is a full set of service 
tools available with which the engine can be 
completely dismantled for cleaning or replace. 
ment of any part. It is recommended that the 
engine should be decarbonised about every 
2,000 miles. 

The engine is normally started by mounting 
the cycle and pedalling off with the decompression 
valve held open by the twist grip. When a speed 
of about 4 m.p.h. is reached, the twist grip is 
slowly brought back until the engine fires. 
The throttle is then steadily opened until the 
engine takes over the drive, when pedalling can 
cease. At speeds below 5 m.p.h. 
it is always recommended to help 
the engine by pedalling, particu- 
larly so on turns. In cold weather 
a preliminary warming up can be 
carried out with the cycle raised 
on the stand. Stopping is achieved 
by bringing back the throttle until 
the engine ceases to fire and con- 
tinuing the movement until the 
decompression valve is fully open. 
There is no clutch on the standard 
machine; its function is fulfilled 
by the decompression valve and 
the driving pin already mentioned. 

Production has been arranged 
as far as possible to follow a flow 
line pattern. For the wheels, there 
are special work benches that are 
themselves mounted on wheels and 
have racks below the working 
surface for the storage of parts. 
When the store has been used 
up the complete bench is wheeled 
away and reloaded from the main 
stores. The spokes are tightened 
and the wheel is trued on the 
same rig. 

The frames are mounted on a trolley in an 
inverted position, and the various components 
added at succeeding stations. First come the 
chain wheels, then the bottom bracket assembly; 
next the steering column. This is followed by 
the forks, mudguards and wheels after which 
the complete engine assembly is clamped on to 
the frame. When the stand, controls and 
wiring have been added the engine is subjected 
to a running test on rollers. A pneumatic 
clamp grips the cycle on the test rack by the 
saddle column. The assembly is then completed 
and the cycle packed for delivery. The whole 
layout has been chosen for simplicity and for ease 
of alteration if circumstances require it. The 
Moped retails at 46} guineas, of which about 
£8 is purchase tax. An arrangement has been 
made for comprehensive insurance to be effected 
at the time of purchase. 
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EMERGENCY OXYGEN 


FOR 


AIR PASSENGERS 


Whether airliner passengers travelling in jet 
liners at altitudes above 30,000 ft should be 
provided with emergency oxygen supplies to 
ouard against the practically instantaneous, 
disastrous effects of failure of the cabin pres- 
surised air supply system has, until recently, been 
one of the points of difference between American 
and British airworthiness thinking. American 
requirements demand the provision of emergency 
oxygen for passengers ; whereas the British view 
has been that it is not an acceptable alternative 
to a sound cabin and air supply system—and, in 
any case, there is some doubt whether the average 
passenger would react quickly enough to be able 
to make use of his emergency set before losing 
consciousness. However, British Overseas Air- 
ways Corporation have now ranged themselves 
with the Americans—with whom, of course, they 
are competing—and Comet 4 airliners are to 
have emergency passenger oxygen systems. 

To achieve its purpose, the emergency oxygen 
supply must, on loss of cabin pressure, be 
instantaneously and automatically presented to 
the passenger. It is also desirable that it should 
be “ tailored ” into the aircraft as unobtrusively 
as possible, and with the least possible structural 
alteration. Such a system has been developed 
by the Walter Kidde Company Limited, Belvue 
Road, Northolt, Middlesex, in conjunction with 
the Scott Corporation of America—and will be 
fitted in BOAC’s Comets. 

This system, which can be built into the 
luggage racks, will, in the event of cabin depres- 
surisation, automati ally present an oxygen 
mask above the head of every passenger. The 
action of pulling the mask te the face admits the 
oxygen supply. As a further refinement, each 
mask stowage box embodies a supply point for 
medicinal or therapeutic oxygen, which is quite 
independent of pressurisation failure and is 
available for invalids at any time during flight. 
Another safety feature enables a crew member 
to manually operate the system from the flight 
deck in case of low-level fire where smoke is a 
hazard to breathing. 

As shown in the diagram on the right, two 
sets of oxygen storage cylinders feed into a 
low-pressure ring main in the aircraft cabin. 
The stowages for the emergency masks and the 
outlets for therapeutic masks are connected to 
the ring main by quick-acting couplings. Of 
these oxygen storage cylinders, one “ high flow ” 
caters for the emergency period and three “ low 
flow” for the post-emergency period and for 
therapeutic use. 

In the supply line from the “low flow” 
cylinders is a manually operated “* on-off *” valve 
under the control of a member of the aircraft 
crew. With the valve in the “on” position, 
oxygen flows from the cylinders, through a reduc- 
ing valve set to control the pressure at 40 Ib per 
Sq. in and into the ring main in the aircraft cabin. 
In this condition, oxygen is available at the self- 
sealing outlets for the therapeutic masks. Plug- 
ging-in a mask opens the outlet and admits 
Oxygen to the mask through a specially con- 
Structed orifice at a pre-set rate. Whilst the 
pressure in the ring main is at 40 lb per sq. in, 
the emergency mask stowages will not open. 

In the supply line from the “high flow” 
cylinder is an automatic turn-on valve with an 
Overriding manual control. Normally closed, 
this valve is opened by an_altitude-sensitive 
aneroid through a dashpot linkage and is set to 
Open if the aircraft cabin altitude reaches 
15,000 ft. This allows oxygen from the “ high 
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flow ” cylinder to flow through a separate reduc- 
ing valve set at 80 lb per sq. in, and thence into 
the ring main. As the pressure in the ring main 
rises through 60 Ib per sq. in, the mask stowage 
doors immediately open and present the emer- 
gency masks just above the passengers’ heads. 
Each mask tube houses an isolating valve and 
visual flow spinner. The isolating valve opens 
and admits oxygen at a pre-set flow to the mask 
when the tube is pulled downwards from the clip 
by the passenger fitting the mask to his face. 
This saves wasted oxygen at unoccupied seat 
positions. 

During the time taken for the “ high flow ” 
cylinder to empty (depending on passenger load, 
but in the region of 5 to 8 minutes) oxygen cannot 
flow back into the ** low flow ”’ cylinders because 
the reducing valve which is set at 40 lb per sq. in 
acts as a check valve. Once the ring main pres- 
sure has dropped to 40 lb per sq. in, the “* low 
flow’ cylinders take over again and supply all 
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passengers still feeling in need of oxygen at a 
lower flow rate. 

When the emergency is over, the drop-out 
boxes can be shut off as required by an individual 
manual box control valve fitted to each stowage. 
This valve will not remain closed whilst there 
is a pressure of more than 50 Ib per sq. in in the 
ring main, thus ensuring that a box cannot be 
isolated during an emergency. Should one or 
more passengers still feel in need of oxygen, 
the masks can continue to be used, but those 
which are not required can be shut off by fixing 
the individual isolating valves back into their 
clips and leaving the manual box control valve 
open. Therapeutic mask connections can still 
be used where required. 

The ring main is fitted with a relief valve which 
prevents the system operating inadvertently. 
This valve prevents any slight leakage in the 
system from building up to a pressure high 
enough to open the boxes. 
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Research and Development 


DEVELOPING 
A PRECISION DYNAMOMETER 


By H. A. G. FLETCHER, 


B.SC., A.M.I.MECH.E., 


and 
J. BAMBOROUGH, 
both of 


Mechanical Engineering 
Research Laboratory, 


East Kilbride 


bie dynamometer equipment described here 
is intended for use 

research and investigation into losses in mech- 
anical power-transmission units in which it is 
necessary to measure the losses to within + 0-1 
per cent of the full load torque. Since dynamo- 
meters capable of this degree of accuracy are not 
generally available, the development of suitable 
equipment was undertaken at the Mechanical 
Engineering Research Laboratory, East Kilbride, 
Scotland. Some recent developments in_ this 
field include a 60,000 h.p. hydraulic dynamo- 
meter,' in which an accuracy of better than 

0-08 per cent may be achieved at torques 
higher than 50 per cent of full torque. A driving 
dynamometer with a capacity comparable to the 
present equipment and incorporating a mercury 
manometer torque-measuring device has been 
shown to be accurate to 0-09 per cent.* 

In the above two examples, the equipment 
consists of either a driving or an absorbing unit, 
but in order to cater for tests on fixed or variable 
speed drives as required in the present research 
programme, both types of unit are desirable. 
With such an arrangement the efficiency of any 
test vehicle may be determined by direct measure- 
ment of the input and output torques separately. 
Unfortunately, this method of assessment entails 
very precise measurement of the input and 
output torques and in order to achieve the 
required degree of accuracy, a precision weigh- 
beam has been developed which indicates directly 
the difference between these two quantities. 

In order to gain experience in the design and 
use of trunnion bearings, two types differing 
from the more usual roller bearing were developed 
and incorporated in the equipment. The driving 
motor was mounted in contra-rotating ball- 
bearing trunnions, whilst the absorbing unit was 
mounted in hydrostatic oil-trunnion bearings. 
Tests were carried out on both units in order to 
determine the performance of each type and to 
compare them with the conventional roller 
bearing. The equipment described below is a 
prototype on which development is proceeding 
and some further refinements are mentioned at 
the end of the article. 


PROTOTYPE DYNAMOMETER 

A diagrammatic arrangement is shown in 
Fig. 2, and a view of the complete equipment in 
Fig. 1. The driving motor, rated at 75 h.p. at 
2,000 r.p.m., is swung in contra-rotating ball- 
bearings and the electrical supply is carried 
through mercury cups thus avoiding the use of 
heavy cables which might tend to restrict the 
movement of the casing. The ventilating fan 
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motor is supplied through a light suspended 
cable. The absorbing unit is an eddy-current 
brake which has been modified by fitting hydro- 
static oil bearings in the trunnion mountings 
and improving the cooling-water supply arrange- 
ments. For example, the water was originally 
supplied through a rubber hose which has now 
been replaced by a tundish fitted to the casing 
into which water is poured. The armouring 
previously surrounding the field-supply cable 
has been removed because it tended to restrict 
the movement of the casing. 

The torque reactions of both machines are 
applied to cylinders of the ported type shown in 
Fig. 3, and oil pressures proportional to the 
driving and absorbed torques are created in the 
torque-weighing pressure lines. These oil pres- 
sures are fed to two cylinders, as indicated in 
Fig. 2, which form part of a precision weighbeam 
illustrated in Fig. 4. The moment arms of these 
cylinders are set to suit the speed ratio of the 
unit under test, so that if such a unit has an 
efficiency less than 100 per cent, a torque propor- 
tional to the loss will be applied to the weighbeam. 
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The position of the jockey weight can be adjusted 
to bring the weighbeam into balance and this 
distance is a measure of the torque loss in the 
unit under test. The jockey weight has alter- 
native values of 5-8, 10, 15 and 20 lb in order to 
facilitate “‘ scale changing.”” In order to mini- 
mise friction all pistons are rotated continuously 
in their cylinders and the weighbeam is supported 
on a hydrostatic bearing. The torque reactions 
of both driving and absorbing units can be 
measured using pressure gauges of high quality. 
Measurement of the speed of the input and 
output shafts is determined by means of a two- 
channel electronic counting unit. 


TRUNNION BEARINGS 


Contra-rotating ball-bearing assembly.—The 
design of the trunnion bearings used on the 
driving unit is shown in Fig. 5. The motor 
casing was modified by fitting trunnions at each 
end on which deep-groove ball bearings were 
located. The outer race of each ball bearing 
is held in a gear-ring assembly which also forms 
the inner race for needle rollers. The gear rings 
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are driven at equal speeds in opposite directions 
py electric motors, so that the friction torques of 
the ball-bearings tend to cancel out. Axial 
location is necessary on one bearing only, and is 
provided by ball-bearings (not shown in Fig. 5) 
running against the faces of one gear ring. 
Lubrication with a light oil is by drip feed. 
The main design details of the contra-rotating 
ball-bearings are given below. 
Ball-bearings, Hoffmann M.S.21.EP 
0-0015 to 0-002 in clearance. 
Rollers, Hoffmann 3-5 mm dia. by 29-8 mm long. 
Inner roller track, 10-2677 ae in dia. 


Outer roller track, 10-5468 | in bore. 


Hardness of roller tracks, 800 HD. 


“00°” fit. 


Diametral clearance of needle-roller bearing, 
(-0045-0:0035 in specified. 
Diametral clearance of needle-roller bearing, 


0:0035 in as manufactured. 
Speed of gear ring, 47-6 r.p.m. 
Weight of motor, 1,700 Ib, approximately. 


Great care was exercised in the manufacture 
of the bearings in order to maintain a high 
degree of circularity of the ball- and roller-track 
surfaces. No difficulty has been experienced in 
their use from obvious sources of trouble such as 
dust particles which might get into the ball bear- 
ings and upset the balance of torque. 

The sensitivity of the contra-rotating ball-bear- 
ing assembly in relation to that of the conven- 
tional roller bearing was determined indirectly 
by noting the minimum torque required to rotate 
the motor casing when the outer race of each 
ball bearing was stationary and then allowed to 
rotate at a speed of approximately 47 r.p.m. 
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Fig. 3 Oil pres- 
sures proportional 
to the driving and 
absorbed torques 
are created’ in 
ported piston valves 
of the type shown. 


Fig. 4 A_ precision 

weighbeam mea- 
ae sures the torque loss. 
The motor was first balanced statically and the 
movement of the motor casing for a given applied 
torque was determined by means of an auto- 
collimator. With the outer race stationary it 
was found that the torque varied with the 
movement of the casing as shown by curve A 
in Fig. 6, in which the plotted results represent 
the mean of two sets of observations. It will be 
noticed that a torque of the order of 2 0z-in is 
sufficient to move the casing by an amount 
(0-0015 in) equal to the underlap of the piston 
valve. This point is discussed in the conclusions. 
When the outer race is rotating a torque of 2 oz-in 
applied to the motor casing is sufficient to cause 
positive and continuous movement, see Fig. 6, 
curve B. 

Hydrostatic oil-trunnion bearings ——The_ ab- 
sorbing unit is fitted with two hydrostatic oil- 
trunnion bearings as shown in Fig. 7. Both 
bearings are of the same type; axial location of 
the flcating parts is provided by the unit to which 
the absorbing unit is coupled. The mode of 
operation of this type of bearing is as follows: 
when the journal is eccentric in the bush, the 
clearance will vary around the bearing. Where 
the clearance is large, the resistance to flow from 
the pocket to atmosphere will be low compared 
with the resistance to flow at the throttle, and 
the pressure in the pocket will be correspondingly 
low; where the clearance is small, the converse 
applies and the pocket pressure will be corres- 
pondingly high. The bearing, therefore, tends 
to be self-centring. With the absorbing unit 
uncoupled from the driving unit, it was found 
that the resistance to movement of the absorber 
casing was less than | oz-in. 

These bearings have proved satisfactory in 


Fig. 5 Contra-rotating — ball-bear- 
ing assembly for the driving unit. 
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use, and are relatively simple to manufacture. 
The oil supplied is filtered to 5 microns by full- 
flow filters, and while it was necessary to clean 
the bearings a short time after installation, no 
trouble from dirt has been experienced in the 
subsequent two years’ running. 

The design details of these bearings are given below. 

Weight of floating parts, 621 Ib 

Bore of bush, 3-25 in 

Length of bush, 2-375 in 

Diametral clearance, 0-006 in nominal 

Length of pocket measured in axial direction, 

0-875 in 

Width of pocket, 0-625 in 

Number of pockets, ten 

Throttle size, 0-016 in drill 

Load per bearing, 3103 Ib 

Viscosity of oil at normal running temperature, 

30 centistokes at 75° F, approximately 

Oil supply pressure, 200 lb per sq. in 

Nore. The viscosity and temperature of the] oil 
vary, but the values given are typical of running 
conditions. 


CALIBRATING THE EQUIPMENT 

** Static’ calibration of weighbeam.—In order 
to simulate a loss of power between the input 
and output of a unit under test it was necessary 
to apply a higher torque to the motor casing 
than to the absorber casing. This caused the 
weighbeam to become unbalanced and _ the 
position of the jockey weight was adjusted so as 
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Fig. 8 Static calibration of 
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distance through which the jockey weight was 
moved was then a measure of the additional 
torque applied to the motor. The additional 
torque applied to the motor casing varied from 
about 1:5 to 18-5 lb-ft and the corresponding 
movement of the jockey weight on the weighbeam 
was noted. The relationship between these two 
values is shown by the curve in Fig. 8. Three 
sets of measurements were made for each position 
and the range of reading was generally within 
+ 0-02 per cent of the full motor torque 
(197 lb-ft). In these tests, the ventilating fan 
on the driving unit was run, as this would 
normally be the case when the motor was in use. 
The driving unit and absorbing unit were not 
coupled, so that the effect of rotor-bearing 
friction was eliminated. 

Motor windage.—The motor is not fitted with 
windage correctors and therefore tests were 
carried out to determine the windage reaction. 
This was achieved by running the motor un- 
coupled at various speeds, and balancing the 
windage torque with deadweights. The results 
are plotted in Fig. 9. The windage is very 
small, being approximately 0-016 per cent of 
motor full torque at 2,000 r.p.m. This value is 
extrapolated, as at this speed continuous swinging 
of the motor made it impossible to obtain a 
value. 

Running calibration—In the previous static 
calibration tests, referred to above, the rotors of 
both driving and absorbing units were stationary 
and uncoupled. Certain factors such as slight 
unbalance of the rotors, speed changes, air and 
water windage, etc., might be expected to affect 
the equipment when used normally. In order 
to investigate this, the driving and absorbing 
units were run direct-coupled and the power was 
varied from the minimym to the maximum. 
Tests were carried out at various speeds from 
250 to 2,000 r.p.m. with motor driving torques 
from zero to 195 lb-ft approximately. At each 
condition of test an additional torque was applied 
to the motor casing by deadweights, and appro- 
priate weighbeam readings were taken. 

Some typical results are shown in Figs. 10 (a) 
and 10 (), in which the curves represent weigh- 
beam readings expressed as a percentage of full 
motor torque (197 lb-ft) plotted against motor 
driving torque, the 20 lb jockey weight being used. 
No additional torque was applied to the motor 
casing in the case of tests plotted in Fig. 10 (a), 
whilst in the case of tests plotted in Fig. 10 (5) 
an additional torque equivalent to 3-62 per cent 
of full motor torque was applied. Curves for 
only two speeds of 250 and 2,000r.p.m. are 
shown, but are representative of the spread in 
the calibration occurring over the speed range. 
In general the distribution of readings is such 
that curves for the lower speeds tend to lie 
towards the low side of the band, and curves for 
the higher speeds towards the high side of the 
band. This general pattern is typical of the 





results obtained in the case of the other values 
of jockey weights. 


DISCUSSION OF RESULTS 


The improvement over the usual ball or roller- 
bearing trunnion of either the contra-rotating 
ball-bearings or hydrostatic bearings is less than 
might be expected, as shown by the results in 
the section on trunnion bearings. With this 
equipment the movement required to operate the 
weighing gear is small, being of the order of 
0:0015 in, and the torque needed to move the 
casing this amount is correspondingly small (see 
Fig. 6). With certain other types of weighing 
gear, in which the movement is large, the im- 
provement might be more marked. 

Friction and magnetic effects —The scatter 
of readings in both static and running calibra- 
tions may be due partly to friction in the hydraulic 
pistons and cylinders. This friction could be 
reduced by redesigning these components, so as 
to apply the load to the bottom of the piston and 
minimise the possibility of eccentric loading.* 
Regarding the positive slope and scatter of 
readings as shown by bands (a) and (4) in Fig. 10 
the following factors may be considered. 

(a) If the mechanical advantages of the two 
halves of the weighing system are not exactly 
equal, then an unbalance would occur and 
cause the bands to slope. An adjustment was 
made, but on trial it was shown that this was 
not the complete picture. 

(b) The other main variables with increasing 
motor torque are motor armature current and 
absorbing unit field current. The motor 
armature is shielded by the field, and the casing 
stops are of brass to minimise magnetic effects. 
[In the absorbing unit there is a strong magnetic 
field in the casing under normal operating 
conditions, and there are two magnetic circuits 
by way of the ported cylinder and the trunnion 
pedestals. In this case magnetic effects could 
be minimised by the use of non-magnetic 
materials for bearing pedestals and cylinder 
brackets. 

In considering the equipment as a whole some 
further requirements could be made as follows: 

(i) Driving and absorbing units should be 
balanced dynamically and statically to a high 
degree of accuracy. In particular, machinery 
with wound rotors could be rebalanced after 
the windings had settled with running. 

(ii) The eddy-current absorbing unit could 
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Fig. 10 Running calibration 
for 20 lb jockey weight. 
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be replaced by a generator which may be less 

liable to the magnetic effects mentioned above. 

(iii) Care should be taken to minimise 
magnetic field effects. 

(iv) The driving unit motor is at present 
supplied by a mercury-arc rectifier. This could 
be replaced by a Ward-Leonard set to minimise 
transient variations in the mains supply. 

(v) The motor and brake could be back- 
loaded to relieve the hydraulic system of load. 
and hence reduce friction in pistons and 
cylinders. 

Many of the suggestions mentioned above 
for improving the sensitivity and accuracy are 
being incorporated in a larger unit of 300 hp. 
capacity. 

In estimating the overall accuracy to which a 
measurement can be made, it was necessary to 
examine all the running calibration readings in 
relation to the static calibration on graphs of 
which Fig. 10 is typical. At the present stage of 
development, the amount of motor windage is 
small in relation to the general scatter of readings. 
Therefore it seems reasonable to apply the correc- 
tions, represented by graphs such as Fig. 10 (a), 
entirely to the absorbing unit. The driving and 
absorbing units have been run direct-coupled in 
order to obtain these calibrations, and _ the 
maximum driving torque is 197 lb-ft whereas the 
absorbing unit can absorb 328 lb-ft torque. 
Hence the corrections to be applied would need 
to be extrapolated for absorbed torques 66 per 
cent higher than the maximum at which the 
tests have been carried out. This point is 
important when the test vehicles operate at 
different input and output speeds. From the 
evidence available, the accuracy of measurement 
is of the order of + 0-1 per cent of the full motor 
torque. 
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“Problems Associated with Luminaire Installation Practice 


* by W. B. Bell. Glasgow Centre. Offices of the 


in Mining, . 
29 St. Vincent Place, Glasgow, C.1. 


British Lighting Council, 


Thurs., 6 Nov., 6.30 p.m. 
HU LL ' 

‘Australian Journey,” by W. E. Harper. Leeds Centre. 
Offices of the Yorkshire Electricity Board, Ferensway, Hull. 
Mon., 3 Nov., 6.30 p.m. 

MANCHESTE R 
“Links Between Colour and Lighting in Buildings,” by H. L 
Gloag. Manchester Centre. Offices of the North Western 
Electricity Board, Town Hall Extension, Manchester, 2. 
Thurs., 6 Nov., 6 p.m. 
Incorporated Plant Engineers 
LONDON 


“Operational Research and the Plant Engineer,” by G. D. 


Adelphi, 


Jordan. Royal Society of Arts, John Adam Street, 
C.2. Tues., 4 Nov., 7 p.m.* 
EDINBURGH 
“Engineering Specifications,” by Maurice F. Barker. Edin- 


Tues., 


burgh Branch. 25 Charlotte Square, Edinburgh. 
4 Nov., 7 p.m. 
LEICESTER 
‘Thermo Plastics, with Special Reference to the Use of 
Nylon in Industry,” by C. C. Morgan. Leicester Branch. 
Bell Hotel, Leicester. Wed., 5 Nov., 7 p.m. 
PETERBOROUGH 
“Clean Air Act,” by J. Hall. Peterborough Branch. White 
Lion Hotel, Church Street, Peterborough. Tues., 4 Nov., 
7.30 p.m. 
Institute of Marine Engineers 
LONDON 
“ Marine Diesel Engines,’ by A. G. Arnold. Student Lecture. 


Mon., 3 Nov., 6.30 p.m.* 
“ Metallurgy in Marine Engineering,” by Dr. J. E. Garside. 
Junior Lecture. East Ham Technical College, E.6. Tues., 
4 Nov., 7 p.m. 

BELFAST 
“Nuclear Steam Propulsion for Merchant Ships,” by W. R. 


Wootton. Northern Ireland Panel. College of Technology, 
Belfast. Tues., 4 Nov., 7.30 p.m. 


Marine Machinery Breakdowns,” by J. H. Milton. Univer- 


sity College, Dublin. Thurs., 6 Nov., 8 p.m. 
Institute of Metals 
LONDON 
“ Experimental Features of Investigations with Radio-Active 


Materials,” by Professor J. G. Ball. London Local Section. 
Royal School of Mines, South Kensington, S.W.7. Thurs., 
6 Nov., 7 p.m. 
OXFORD 
* The Interstitial Elements of Iron,” by Professor W. Hume- 


Rothery. Oxford Local Section. Cadena Café, Cornmarket 


Street, Oxford. Tues., 4 Nov., 7 p.m. 


Institute of Petroleum 
LONDON 


“Some Problems of Petroleum Geology in Kuwait,” by A. F. 


Fox. Mon., 3 Nov., 5.30 p.m. 
Institute of Refrigeration 
LONDON 
Presidential Address, by Sir Rupert De la Bére, Bt.Institute 
of Marine Engineers, 76 Mark Lane, E.C.3. Thurs., 6 Nov., 
5.30 p.m.* 
CARD _lnstitute of Road Transport Engineers 
"Free. Steins Gasifiers, with Special Reference to Vehicle 
Application,” by Dr. F. Wallace. South Wales Centre. 


South Wales Institute of Engineers, Park Place, Cardiff. Fri., 


“From the Laboratory to the Road,” by D. W. Bravey. 
Scottish Centre. Institution of Engineers and Shipbuilders in 
ey 1, 39 Elmbank Crescent, Glasgow, C.2. Mon., 3 Nov., 
30 

— Institution of Civil Engineers 

dt 
Presidential Address, by Professor A. J. S. Pippard. Tues., 
4N 5.30 p.m.* 

MANCHESTER 
“ Railway Electrification and Modernisation in the Manchester 
Ar by A. Lloyd Owen. North Western Association. 


— 


MEETINGS 


Engineers’ Club, Albert Square, Manchester. Thurs., 6 Nov., 


6.30 p.m. 
Institution of Electrical Engineers 


L ONDON 


* Operating Experience with a Transistor Digital C omputer,” F 


by R. M. Barnes and Dr. J. H. Stephen; and “ A New 
High- Speed Digital Technique for Computer Use,” by 
D. Eldridge. Measurement and Control Section. Tues., 
4 Nov., 5.30 p.m. 


* Recognition of ‘Moving Vehicles by Electronic Means,” by 


T. S. Pick and A. Readman. Thurs., 6 Nov., 5.30 p.m.* 
BIRMINGHAM 
“Impressions of Technical and Industrial Training in the 


South Midland Centre. 


by Dr. K. R. Sturley. 
Mon., 3 Nov., 


Birmingham. 


United States,” 
James Watt Memorial Institute, 
6 p.m.* 
-DINBURGH 
* Speed Control of Large Wind ae Especially the .R.A.E. 


8 ft by 8 ft High-Speed Tunnel,” L. S. Drake and others. 
South East Scotland Sub- ny Carlton Hotel, North 
Bridge, Edinburgh. Tues., 4 Nov., 7 p.m. 


** Operating Experience with a Transistor Digital Computer,” 
by R. C. M. Barnes and Dr. J. H. Stephen; and ** A Basic 
Transistor Circuit for the Construction of Digital-Computing 
Systems,” by P. L. Cloot. South East Scotland Sub-centre. 
Carlton Hotel, North Bridge, Edinburgh. Wed., 5 Nov., 


7 p.m. 
GLASGOW 
Presentation of the two papers to be read in Edinburgh on 
5 Nov. South West Scotland Sub-centre. 39 Elmbank 
Crescent, Glasgow, C.2. Tues., 4 Nov., 7 p.m. 
LEEDS 
* Design of the 330 kV Transmission System for Rhodesia,” 
by F. C. Winfield, T. W. Wilcox and G. Lyon. North Midland 
Centre. Offices of the Yorkshire Electricity Board, Leeds. 
Tues., 4 Nov., 6.30 p.m. 
LOUGHBOROUGH 
* Earthing of Low and Medium-Voltage Distribution Systems 


and Equipment,” by F. Mather. East Midland Centre. 
Loughborough College, Loughborough. Tues., 4 Nov., 
6.30 p.m.* 
MANCHESTER 
* Results of Full-Scale Stability Tests on the British 132 kV 
Grid System,” by Dr. F. Busemann and W. Casson; and 
** Organisation for Large-Scale Grid System Tests,” by Dr. 
F. H. Last, E. Mills and N. D. Norris. North Western Centre. 
Engineers’ Club, Manchester. Tues., 4 Nov., 6.15 p.m. 
SOUTHAMPTON 
“Use of Transistors in Radio and Television,” by E. 


Wolfendale. Southern Centre. The University, Southampton. 


Wed., 5 Nov., 7 p.m.* 
Institution of Engineering Designers 

NEWCASTLE UPON TYNE 

“Steam Raising Plant,” by R. 

* Project for Power.” North East Branch. 

tectural Association's hall, 6 Higham Place, 

Tyne 1. Mon., 3 Nov., 7.15 p.m. 

Institution of Heating and Ventilating Engineers 
L ONDON 


M. Wealleans, with a film on 
Northern Archi- 
Newcastle upon 





Days and Fuel Consumption of Office Buildings,” 
by J. ¢ Knight and A. A. Cornell. Institution of Mechanical 
Engineers, | Birdcage Walk, St. James’s Park, S.W.1. Wed., 
5 Nov., 6 p.m. 

Institution of Highway Engineers 

NORWICH 


Discusion on “ East Anglia 


Aerial Survey for Highways.” 


Branch. Assembly House, Theatre Street, Norwich. Tues., 
4 Nov., 6.45 p.m. 
Institution of Mechanical Engineers 
LONDON 


“Do We Know Enough About the Induction and 


Discussion on 
Internal Combustion Engine Group. 


Exhaust Processes?” 
Thurs., 6 Nov., 6 p.m.* 
* Economic Design of Light-Alloy Castings,” 


by P. A. Broad- 


bent. Meeting in conjunction with the Industrial Administra- 
no ae Engineering Production Group. Fri., 7 Nov., 6 p.m.* 
LUT( 


: Machine Tool Development in the USSR,” by N. Stubbs. 


Eastern Branch. Town Hall, Luton. Tues.,4 Nov., 7.30 p.m. 
MIDDLESBROUGH 

Chairman’s Address, by Sir William Scott. North Eastern 

Branch. Cleveland Scientific and Technical Institute, Cor- 

poration Road, va ee Tues., 4 Nov., 6.15 p.m. 
NEWCASTLE UPON TYN 

* Reheat Practice in British Power Stations,” by F. H. S 

Brown and J. W. H. Dore. North Eastern Branch. Neville 

Hall, Westgate Road, Newcastle upon Tyne. Mon., 3 Nov., 

6 p.m. 


The address and telephone number of the headquarters of each institution are given below. 
in the headquarters town are held there unless otherwise stated. 


reach the Editor not later than three 
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Institution of Production Engineers 


LONDON 


* Modern Industrial Relations,” by D. F. Hutchison. London 


Graduate Section. Wed., 12 Nov., 7.15 p.m. 
Institution of Public Health Engineers 
LONDON 


Discussion on “ Ventilation of Plumbing Systems,” opened 
by T. J. Griffiths. Caxton Hall, off Victoria Street, S.W.1. 
Mon., 3 Nov., 6 p.m. 


institution of the Rubber Industry 
BURTON-ON-TREN 


* Rayon in the Rubber Industry,” by G. Stone. Burton-on- 


Trent Section. George Street Club, Burton-on-Trent Tues., 
4 Nov., 7.30 p.m. 
PRE STON 


* Developments in High-Impact Polyvinyl Chloride,” by S. 
Mottram and D. A. Lever. Preston Section. - and Royal 
Hotel, Church Street, Preston. Mon., 3 Nov., 7.15 p.m 


Institution of Structural Engineers 


CARDIFF 


Wales and Monmouth- 


Chairman’s Address, by W. A. Evans. 
Park Place, 


shire Branch. South Wales Institute of Engineers, 


Cardiff. Wed., 5 Nov., 6.30 p.m 
EDINBURGH 
“Structural Steel Framework and Overhead Gantries at 


Leith Fertiliser Works for S.A.1., Ltd.,”” by C. M. Wilson. 


Scottish Branch. Adelphi Hotel, Edinburgh. Tues., 4 Nov., 
6.15 p.m. 
Junior Institution of Engineers 
LONDON 


Display of Technical Films. Fri., 7 Nov., 7 p.m.* 


Leeds Metallurgical Society 
LEEDS 


‘Aluminium Bronzes,” by C. V. Wilson. Chemistry Wing, 


The University, Leeds 2. Thurs., 6 Nov., 7.15 p.m. 
Modular Society 
LONDON 
Annual General Meeting. “One Night Stand”: Being a 
conversazione and informal display of members’ work. Build- 
ing Centre, 26 Store Street, W.C.1. Mon., 3 Nov., 6 p.m. 
Reinforced Concrete Association 
LIVERPOOL 
“The Architectural Expression of Structural Concrete,” by 
W. A. Gibbon. North Western Branch. 9 The Temple, 
24 Dale Street, Liverpool. Tues., 4 Nov., 6.30 p.m.* 


Royal Institution 
LONDON 
* History of the Victoria and Albert Museum and the Develop- 


ment of Its Collections,” by Trenchard Cox. Fri., 7 Nov., 
9 p.m. 
Royal Meteorological Society 
LONDON 
“Recent Developments in the Physics of Rain and Rain 
Making,” by Dr. B. J. Mason. Wed., 5 Nov., 7.45 p.m. 
Royal United Service Institution 


LONDON 
** History of Trade Unions and Their Functions To-Day,” by 
Sir Tom O’Brien. Wed., 5 Nov., 1.30 p.m 
Sheffield Metallurgical Association and 
Sheffield Society of Engineers and Metallurgists 
SHEFFIELD 


‘Furnace Design and Steel-Making Techniques,” by C. 
Holden. Joint Meeting. BISRA Laboratories, Hoyle Street, 
Sheffield. Tues., 4 Nov., 7 p.m 
Society of Engineers 
LONDON 
* Hydrography,” by Captain G. S. Ritchie, R.N. Geological 
Society, Burlington House, Piccadilly, W.1. Mon., 3 Nov., 


5.30 p.m.* 


Society of Instrument Technology 
LONDON 


“Some Applications of Control Technique in Astronomy,” 


by Dr. P. Fellgett. Control Section. Manson House, Port- 
land Place, W.1. ed., 12 Nov., 6 p.m.* 

CHELTENHAM 
* Instruments for Guided Flight,” by G. G. Roberts. Chelten- 
ham Section. The Rotunda, Cheltenham. Mon., 3 Nov., 
7.30 p.m. 


GRANGEMOUTH 
* Temperature Measurement,” by R 
Section. Leapark Hotel, Grangemouth. 


Postle. Grangemouth 
Thurs., 13° Nov ‘ 


7 p.m. 
MANCHESTER 
‘Instrumental Technique Applied to Railway Research,” by 
P. H. Mansfield. Manchester Section. Central Library, 
St. Peters Square, Manchester | Tues., 11 Nov., 6.30 p.m. 
Meetings 
Particulars for this column should 


weeks before the date of the meeting 


* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


British Institution of Radio Engineers, 9 Bedford Square, 
London, W.C.1. (MUSeum 1901.) 
26 Store Street, London, W.C.1. (MUSeum 


Building Centre, 
5400.) 

Chemical Society, 
(REGent 0675.) 

Combustion Engineering Association, 6 Duke Street, St. James’s, 
London, S.W.1. (WHItehall 5536.) 

Illuminating Engineering Society, 32 Victoria Street, 
-W.1. (ABBey 5215.) 
Incorporated Plant Engineers, 
S.W.1. (SLOane 0469.) 
Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, E.C.3. (ROYal 8493.) 
Institute of Metals, 17 Belgrave S.W.1. 
(BELgravia 3291.) 


Burlington House, Piccadilly, London, W.1. 


London, 
2 Grosvenor Gardens, London, 


Square, London, 


Institute of Petroleum, 61 New Cavendish Street, London, W.1. 
(LANgham 3583.) 

Institute of Refrigeration, New Bridge Street House, New 
Bridge Street, London, E.C.4. (CENtral 4694.) 

Institute of Transport Engineers, 69 Victoria Street, 


Road 

London, S.E.1. (ABBey 6248.) 

Institution of Civil Engineers, Great 
S.W.1. (WHItehall 4577.) 





George Street, 


Institution of Electrical Engineers, Savoy Place, Victoria Embank- 


(TEMple Bar 7676.) 


ment, London, W.C.2 
38 Portland Place, 


Institution of Engineering Designers, 
W.1. (LANgham 8847.) 

Institution of Heating and Ventilating Engineers, 
Square, London, S.W.1. (SLOane 3158.) 

Institution of Highway Engineers, 47 Victoria Street, 
S.W.1. (ABBey 3891.) 


London, 


London, 
49 Cadogan 


London, 


Institution of Meché ar, Engineers, | Birdcage Walk, St. James's 
Park, London, S.W. (WHltehall 7476 


Institution of bediuanhen Engineers, 10 Chesterfield Street, 
London, W.1. (GROsvenor 5254.) 

Institution of Public Health Engineers, 118 Victoria Street, 
London, S.W.1. (VICtoria 3017.) 


Institution of the Rubber Industry, 4 Kensington Palace Gardens, 
London, W.8. (BAYswater 9101.) 
Institution of Structural Engineers, 11 
London, S.W.1. (SLOane 7128.) 
Junior Institution of Engineers, Pepys House, 


Upper Belgrave Street, 


14 Rochester Row, 


London, S.W.1. (VICtoria 0786.) 

Leeds Metallurgical Society Apply to Dr. P. Feltham, The 
University, Leeds. 

Modular Society, 22 Buckingham Street, London, W.C.2. 
(TRAfalgar 4567.) 

Reinforced Concrete Association, 94-98 Petty France, London, 
S.W.1. (ABBey 4504.) 

Royal Institution, 21 Albemarle Street, London, W.1. (HYDe 
Park 0669.) 

Royal Meteorological Society, 49 Cromwell Road, South Ken- 
sington, London, S.W.7. (KENsington 0730.) 

Royal United Service Institution, Whitehall, London, S.W.1 


(WHltehall 5854.) 

Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7 
(Sheffield 52865.) 

Sheffield Society of Engineers and Metallurgists, University of 
Sheffield, St. George’s Square, Sheffield 1. (Sheffield 24071.) 


Society of Engineers, 17 Victoria Street, London, S.W.1 
(ABBey 7244.) 
Society of Instrument Technology, 20 Queen Anne Street, 


London, W.!. (LANgham 4251.) 
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Construction 


SELF-SUPPORTED ROOFING 


Steel Arch 
and Concrete Shell 


Fig. 1 Typical ATA (Silberkuhl system) 


large span building 


erected by Modern 


Engineering (Bristol) Limited on the Brisling- 
ton Trading Estate. North light structure, 
100 ft wide, 200 ft length and 25 ft to eaves. 


Fig. 4 Casting ATA 
for a Bristol warehouse. 


Fig. 2 (right) The north light form of 
construction provides an extremely high and 
uniform light factor. Large doors can be 
accommodated in the sides of the building. 


Fig. 3 (lower right) Interior of building 
with ATA hyperbolic shell roof based 
on the Silberkuhl system. It shows the 
attractive method of artificial — lighting. 


hyperbolic — shells 
The mould with 


some of the pre-stressing wires and mesh 


reinforcement in _ position, 
stacked ready for erection 


Fe 


f 


and - shells 
are shown. 
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October 31, 1958 ENGI) EERING 


te great demand for industrial t 
the last decade has encoura 
approach to their design. In so: 
material such as aluminium has 
medium of expression, and in othe 
materials such as timber, stee! and conen 
have been used in a different and more a 
way as, for example, with the * Silberkuhi® 
system. 

This is a composite form of roof constructig 
which takes the well-known materials, parr 
and steel, and uses them under the static pre 
conditions to which they are best suited, Le 
steel arches under tension and concrete shelk 
under compression. Further, this system of 
construction meets what are now general 
accepted as the functional requirements 
industrial buildings, which are that they should 
have a large uninterrupted floor space with 3 
certain amount of flexibility of use; they muy 
be designed for point roof loading and to carn 
overhead cranes; lighting, both natural ang 
artificial, must be good; the buildings must be 
clean, pleasant and comfortable to work in; ang 
they should be economical to erect and maintain, 

The ATA Industrial Company Limited are 
the sole licensees for the United Kingdom and 
Commonwealth, for the patented roof cop. 
structions based on the Silberkuhl system. They 
work in close conjunction with Modern Engi. 
neering (Bristol) Limited, who fabricate and 
erect the structural steelwork incorporated in 
these composite roof constructions, and for this 
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E 

a new workshop was officially opened 
Purp Septembs r, 1948. This building, on the 
¢ - 


“i n Trading Estate, Bristol, is itself a 
ic oe of an ATA large span building 
th a steel and concrete roof designed to the 
silberkuhl system. Adjacent to this site the 
company has also erected a warehouse for 
Adams ‘and Company (Bristol) Limited which 
is the first building in this country having an 
ATA hyperbolic shell roof, another patented roof 


construction based on the Silberkuhl system. 


LARGE SPAN BUILDINGS 


These buildings are suitable for production 
and machine shops, hangars, depots, exhibition 
halls, and for factories producing food or 
pharmaceuticals. The new workshop for Modern 
Engineering (Bristol) Limited is shown in 
Fig. 1. It is a north light structure with a 
clear span 100 ft in width, 200 ft in length and 
ft to eaves, covering 20,000 sq. ft. The 
building may be extended when required. The 
roof was erected entirely from prefabricated 
units consisting of pre-cast pre-stressed concrete 
slabs spanning from the top boom of one steel 
arch to the bottom boom of the consecutive 
one. Another interesting feature is the sus- 
pension of the two 3 ton capacity cranes w hich 
traverse the full width of the building. These 
cranes are carried by light beams suspended 
from four points of the roof. Additional 
headroom is achieved since the springing of the 
tie rods is 4 ft above eaves level. 

The excellent natural lighting from the 
north light form of construction andthe 
accommodation of large sliding doors is shown 
in Fig. 2. Foamed plastics insulation material 
Lin thick and two layers of felt applied to the 
top surface of the concrete slabs give good 
insulation (“* U* value 0-19). Acoustic tiles 
have been fixed inside the dishes of the concrete 
slabs. 

Buildings of this type provide clear un- 
interrupted spans from 70 ft to 210 ft and have 
a loading capacity of 15 tons from any point of 
the roof. The first building, for the Thames 
Board Mills, Purfleet, was erected about a 
year ago. Similar buildings covering over 
half a million square feet are at present in the 
course of erection for various firms. The 
concrete shell units for this type of roof are 
usually cast near the erection site by the main 
contractors. 


HYPERBOLIC SHELL ROOFS 


The interior of a building with a hyperbolic 
shell roof and the attractive method of artificial 
lighting to which it lends itself, is shown in 
Fig. 3. This type of construction is used exten- 
sively on the Continent. It can be used for 
warehouses, production buildings, garages, boiler 
houses and churches. Services and runways up 
to a maximum load of 2 tons can be suspended 
from the shells. 

The units are pre-stressed shells up to 65 ft 
in length, about 8 ft wide and 2 in thick. These 
shells were formerly made with a tie rod and with 
a rib, but the latest development is to produce 
pre-stressed shells without any tie rods at all. 
The 40ft long shells of the warehouse roof 
for Adams and Company (Bristol) Limited are 
shown being cast in Fig. 4. The mould used, 
with some of the pre-stressing wires and mesh 
reinforcement in position, is seen on the right 
of the illustration, with a stack of cast shells on 
the left, awaiting erection. 

The advantages which are claimed for this 
type of construction are low cost, quick erection, 
no maintenance problems and a clean, dust-free 
interior. The curvature provides for easy 
drainage. Good insulation can be achieved 
cheaply by bonding an insulating material to 
the top of the shells, and then covering with two 
layers of felt. Alternatively, insulation materials 
can be placed in the mould and the concrete 
cast over it. For good natural lighting a 
north light form of construction can be 
adopted or alternatively, a dormer light can 
replace the shell. By fixing artificial lighting 
internally at the joints, and thus hidden from 
view. an indirect lighting effect is obtained. 
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ON A CANAL 


All the maintenance 
work on craft and 
engineering plant for 
some 270 miles of 
canal is done at British 
Waterways’ new re- 
pair yard at Wigan. 





ARIETY is perhaps the most outstanding feature 
V of the engineering equipment used in the 
operation and maintenance of a canal, and the 
department responsible for keeping the equip- 
ment in order has to be unusually versatile. 
This is exemplified by new workshops built in 
the northern district of British Transport Water- 


ways’ North Western Division. Situated at 
Wigan, on the Leeds and Liverpool Canal, the 
workshops are designed to serve that canal, the 
Lancaster Canal, and some smaller canals, a 
total of some 270 miles of waterways north of 
the River Mersey. They replace a number of 
smaller establishments scattered throughout the 
district. 

Wigan workshops deal with the maintenance 
of all the mechanical equipment used on the 
waterways, and while they are not directly con- 
cerned with the actual beds and banks of the 
canals themselves, they are responsible for the 
whole of the engineering equipment used for 
maintenance purposes. The work undertaken 
at Wigan therefore includes not only mainten- 
ance of hulls and engines of cargo-carrying boats, 
dredgers, pontoons and other craft, but extends 
also to civil engineering equipment such as 
bulldozers, excavators, concrete mixers, pumps, 
portable air compressors, grass and weed cutters 
and numerous other items of land based machin- 
ery. In addition, Wigan workshops make and 
maintain lock gates, bridges and other structural 
items used on the waterway itself. All the 





" ad, 


Lock gates, heavy 
machinery, and even 
small boats, can be 
moved into and out 
of the workshops by 
cranes extending over 
the canal. Larger 
boats and barges are 
catered for by a dry 
dock and _ slipways. 


equipment for which the workshops are respon- 
sible is covered by a maintenance schedule, and 
is brought in at planned intervals. 

Built on a site of two acres adjoining an exist- 
ing dry dock, the workshops are housed in a 
building approximately 320 ft long, 90 ft wide and 
20 ft high, with the canal extending along the 
one side. An open space at one end of the new 
buildings is to be developed as a fitting-out basin 
and a storage area for timber and steel piles. 
Reinforced concrete columns, with pre-stressed 
concrete beams and side rails have been used 
throughout, and the cladding is of asbestos cement 
with glass roof lights and Perspex side lights. 
This construction gives light and spacious shops 
with minimum maintenance requirements on the 
structure itself. Roof ventilators are fitted to 
all the shops, and heating is provided by oil fired 
hot-air units. All the shops and the machines in 
them are so laid out that there is a minimum 
of movement of work between operations. 

BOAT MAINTENANCE 

The Leeds and Liverpool Canal takes barges 
60 ft long and 14 ft wide, and slipways are pro- 
vided at Wigan for drawing these barges from 
the water for hull maintenance. There are two 
slipways, under cover, in the same section of the 
building, and each slipway will take two barges 
or smaller craft as required. Boats are hauled 
from the water by means of a central electrically 
driven winch, with pulleys and snatch blocks 
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Continuing 
Operation and Maintenance 


enabling it to haul on either of the two slipways. 
Compressed air at 90 lb per sq. in is available in 
the slipway building, as in the other shops, so 
that hand-held power tools can be used as 
required. The slipways are heated by a duct 
leading from the air heater in the fitting shop. 

Also immediately adjacent to the slipways is 
the smiths’ shop, which forms a letter ** L ’ with 
the fitting shop. A two ton hand gantry crane 
extends over the whole of the smiths’ shop and 
is carried by cantilever girders over the canal, so 
that any heavy equipment can be removed from 
or replaced in, a boat brought alongside; engines, 
forexample, can be lifted out of a boat for overhaul 
before the boat is moved on to the slipway. 
Equipment in the smiths’ shop includes two 
hearths, a Scwt power hammer, two sets of 
plate bending rolls and a universal shearing and 
punching machine, together with the necessary 
ancillary items such as drilling and grinding 
machines. One corner of the shop is screened 
and equipped for oxy-acetylene and electric arc 
welding. 

A gas-fired annealing furnace is installed in 
the smiths’ shop for routine annealing of lifting 
chains and other gear, not only for the Wigan 
workshops, but also for the canal warehouses 
throughout the area. A ten ton chain testing 
machine is also provided. 

In the fitting shop the equipment includes 
104 in, 84 in, and 64 in centre lathes, a 4 ft 6 in 
radial driller, a shaper, a milling machine, a 
pillar driller, a surface grinder and a power 
hacksaw. A grinder for internal combustion 
engine valves is also installed. Like the smiths’ 
shop, the fitting shop is equipped with a two ton 
overhead hand crane. An assembly and strip- 
ping shop adjoins the fitting shop, and electrical 
repair facilities are included. 


WOODWORKING 


About a third of the length of the new building 
is occupied by the carpenters’ shop, which is 
capable of carrying out all the many different 
types of woodworking needed, from the log to 
the finished product. A log frame saw, band 
and circular saws, planers, thicknessers and a 
chain mortiser are the principal machines 
installed. A saw maintenance section is fenced 
off at one end of the shop. 

In the carpenters’ shop the products may weigh 
anything from a few ounces to several tons each. 
The largest single items made are lock gates and 
bridges, the former in particular calling for a 
high degree of skill in their construction. An 
area of about 40 ft by SO ft at one end of the 
shop is devoted to lock gate building, and a 
six ton overhead hand crane extends from this 
area over the canal, so that gates can be loaded 
straight into boats. 


ULSTER ITA 


The Independent Television Authority has 
invited applications for the provision of pro- 
grammes from a station in Northern Ireland, 
which is to be built on the Black Mountain near 
Belfast. The Authority hopes to bring the 
station into operation at the end of next year. 
It will have a 750 ft mast and will transmit on 
Channel 9, horizontally polarised. The aerial 
system will be designed to transmit a maximum 
radiated power of 100 kW. 
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CRYSTAL CLOCKS 


> 


A notable feature of the “* Pendulum to Atom’ 
exhibition was the appearance of several small 
clocks operating from quartz crystals; the 
exhibition, held in the Goldsmiths Hall, marked 
the centenary of the British Horological Institute. 

J. Langham Thompson Limited, Springland 
Laboratories, Bushey Heath, Hertfordshire, 
displayed the Thompson-Henn-Collins crystal 
clock. The units displayed were primarily 
intended for commercial use, being master 
clocks from which other slave clocks could be 
driven. However, a domestic version has been 


The transistorised crystal clock provides an accuracy 


of one second per week. 


developed and has proved exceptionally reliable 
in normal living room conditions. An accuracy 
of better than one second per week has been 
obtained, and the unit is little larger than a 
normal mantlepiece clock. 


Thirteen transistors are used in the clock. 


A 1:6 ke/s crystal oscillator is incorporated _ 
followed by four stages of binary division which - 
feed an output unit. This provides an out 
of 100 c/s to a synchronous motor driving el 
hands. Secondary batteries on floating charge 
provide the power for the circuits and, shoul 
the mains supply be interrupted, the batteries 
will continue to operate the clock for 2 hours, 
The synchronous motor requires just over IW 
and the whole unit takes about 15 W, a large” 
portion of this being used by the regulated 
power supply. The circuits are contained in 
plug-in units encapsulated in resin, 

A crystal clock was also shown 
Venner Electronics Limited, Kingston 
By-Pass, New Malden, Surrey. This unit 
also produced an accuracy of about one 
second per week when operated at nop 
mal room temperature, but serves, ip 
addition, as a compact and _ portable 
standard frequency source, providing 
switched frequencies of 10 ke/s, | ke/s, 
100 c/s, and 50c/s._ The following Venner 
transistorised stages are incorporated: 
10 kc/s crystal oscillator, two decade 
dividers, one binary divider, one output 
stage. Various power supplies are avail- 
able, and operation from _ internal or 
external battery supplies is possible. The 
unit is shown in the illustration. 

The GPO also exhibited a small crystal 
clock. It incorporated an 800 c/s crystal 
oscillator, of the quartz tuning fork type, 
feeding four successive binary division 
stages. The resulting 50 c/s signal is fed 
to a two-stage push-pull amplifier driving 
the clock motor. A power supply of 
10V at 45mA is required. Nickel-cadmium 
secondary batteries are used and a mains unit 
allows these to be float charged. When dis- 
connected from the mains the unit will run for 
one week. The accuracy over this period is 
within one second. 


SHUTTING OUT SOUND 


The important part played by the air gaps around 
doors in transmitting noise is emphasised by a 
note in Building Research Station Digest 114, 
published by HM _ Stationery Office. It is 
pointed out that if a normal flush door has a 
uniform weight of | lb per sq. ft, its inherent atten- 
uation of sound is 22 dB. However, if it has 
edge gaps amounting to 25 to 30 sq. in—which is 
quite common—the net insulation of the door 
will be only about 17 to 18 dB. 

A heavy door with a weight of 5 lb per sq. ft 
will provide an attenuation of about 25 dB if 
the gaps are reduced to about 3 sq. in. Higher 
insulation than this cannot be obtained with a 
single door unless a special “ refrigerator” 


method of closure, with a heavier construction 
if necessary, is used. The use of double doors, 
however, provides higher insulation. The air 
space should be as deep as possible and should 
never be less than 4in. Sound absorbent 
material should be introduced into it. Exact 
attenuation figures for double doors are not 
available, but two doors, each with a uniform 
weight of from 2 to 5 lb per sq. ft, well-fitting or 
sealed at the edges, and separated by an 
absorbent-lined air-space of 8 to 12in, are 
expected to give an insulation of 35 to 40 dB. 
If the air space is increased to the dimensions 
of a lobby, then the insulation should rise to 
45 dB or more. 


FIRMS PRODUCING “ KITE-MARKED” GOODS 


A list of manufacturers licensed to use the BSI 
‘** Kite-mark *” on their consumer products is 
given in booklet PD 3089B, published by the 
British Standards Institution, 2 Park Street, 
London, W.1, at 2s. Altogether, the firms are 
listed under 28 standards, including tungsten 


lamps, water taps, crash helmets, w.c. seats and 
covers (plastics), pressure cookers, and dustbins. 
More than 200 firms are set out as licensees 
under B.S. 1960, whose five parts prescribe 
performance tests to establish the durability of 
domestic furniture. 
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